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Preface 

Frederick  M.  Parkins,  D.D.S.,  M.S.D.,  Ph.D.* 


Fluoride  benefits  have  been  primarily  provided 
through  water  supplies  to  entire  communities 
through  the  efforts  of  politicians  and  the  officials 
of  public  works  in  consultation  with  dental 
organizations.  Direct  professional  management  of 
individualized  treatment  with  fluoride  is  a  recent 
trend.  Research  has  provided  new  knowledge 
about  fluoride  action  and  about  the  process  of 
dental  caries.  These  findings  now  make  it  possible 
to  use  fluoride  as  chemotherapeutic  agent. 

The  papers  to  be  published  in  this  and  future 
issues  of  \\\t  Journal  of  Preventive  Dentistry ,  were 
selected  to  acquaint  the  practicing  dentist  with  the 
latest  concepts  of  how  fluoride  works  and  how 
fluoride  preparations  can  be  used  to  help  individual 
patients .  The  action  of  fluoride  in  the  prevention  of 
caries  is  featured  in  two  separate  presentations.  The 
incorporation  of  fluoride  into  enamel  and  its  direct 
effects  on  enamel  undergoing  carious  attack  is 
covered  by  James  Mellberg.  The  alterations  of 
cariogenic  microorganisms  by  fluoride  which  is 
now  being  recognized  as  an  important  aspect  of 
fluoride  action,  is  reviewed  by  Walter  Loesche 
along  with  his  proposal  for  treatment. 

Significant  reductions  in  the  occurrence  of 
dental  caries  have  been  observed  with  two  differ¬ 
ent  types  of  fluoride  therapy.  Applications  of 
higher  fluoride  concentrations  to  enamel  surfaces 
at  annual  or  semiannual  intervals  have  proven 
effective  with  residents  of  both  fluoride  deficient 
and  optimally  fluoridated  communities.  Various 
types  of  treatments  with  high  potency  fluoride 
preparations  will  be  discussed  by  Stephen  Wei  and 
James  Wefel,  and  their  recommendations  for 
professional  use  of  these  products  are  presented. 
I  assumed  responsibility  for  describing  the 
benefits  and  administration  methods  appropriate 
to  lower  potency  fluoride  preparations  which  are 
used  on  a  daily  to  weekly  frequency.  The  variety 


*  Associate  Dean  for  Academic  Affairs,  College  of  Dentistry,  The 
University  of  Iowa,  Iowa  City,  Iowa  32242. 


Frederick  M.  Parkins,  D.D.S.,  M.S.D.,  Ph.D. 

of  tablets,  rinses,  drops  and  dentifrices  can  be 
confusing.  Explanations  and  recommendations 
for  each  are  discussed. 

The  growing  use  of  fluorides  by  physicians 
in  the  treatment  of  bone  diseases  will  be  in  a  future 
issue  discussed  by  Herta  Spencer.  The  larger 
quantities  of  fluoride  ingested  daily  for  extended 
periods  have  provided  new  fluoride  research  op¬ 
portunities  and  demonstrated  the  safety  of  fluoride 
treatment  of  all  types.  Dentists  familiar  with 
this  use  of  fluoride  should  be  able  to  discuss 
fluoride  therapy  more  easily  with  patients. 

Not  described  in  this  issue  because  of  space 
limitations  and  the  as  yet  scattered  evidence  is  the 
additive  effect  of  combining  high  potency-low 
frequency  fluoride  treatments  with  low  potency- 
high  frequency  treatments.  It  appears  that  the 
mechanisms  of  action  for  the  two  types  of  treat¬ 
ments  are  separate  enough  for  each  to  be  effective 
simultaneously.  Three  examples  may  help  to  illus¬ 
trate  the  point.  Ringelberg  et  observed 

separately  the  benefits  of  the  weekly  use  of  a  0.2 
per  cent  sodium  fluoride  mouthrinse  and  the  twice 
yearly  use  of  a  2.2  per  cent  phosphate  fluoride 
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self-applied  prophylactic  paste.  On  a  similar  popu¬ 
lation  they  evaluated  the  benefits  of  the  combined 
use  of  both  methods  and  found  significantly 
greater  caries  prevention  than  with  either  method 
alone.  Scola®  reported  additive  benefits  from  the 
combined  use  of  a  self-applied  9  per  cent  stannous 
fluoride  prophylactic  paste  followed  by  a  10  per 
cent  stannous  fluoride  application  semiannually 
with  the  daily  use  of  a  0.4  per  cent  stannous 
fluoride  dentifrice.  Englander  et  combined 
both  high  potency  and  high  frequency  into  a  single 
agent  method.  Gels  containing  0.6  per  cent  sodium 
fluoride  were  applied  daily  in  custom  fitted  mouth 
trays.  Their  results  show  reductions  in  the  in¬ 
cidence  of  dental  caries,  enamel  uptake  of  fluoride 
and  continued  post-treatment  effects  which  are 
greater  than  have  been  observed  with  other  single 
agent  methods  of  fluoride  treatment  which  are 
typical  of  either  low  potency-high  frequency  or 
high  potency-low  frequency.  All  three  examples 
illustrate  the  potential  for  patient  benefits  and 
future  research. 

Because  of  its  timely  emphasis  the  use  of 
fluoride  with  infants  has  been  developed  in  a  brief 
and  separate  paper.  Recent  literature  reflects  a 
more  cautious  approach  to  fluoride  daily  dosages 
for  children  below  two  years  of  age.  Reports  of 
mild  mottling  of  enamel  on  permanent  incisors  of 
patients  receiving  the  previously  recommended 
0.5  mg  sodium  fluoride  since  birth’-^"®  have  led  to  a 
reassessment  of  the  daily  quantity  suggested  for 
this  age  range.  Physicians  prescribing  0.5  mg 
sodium  fluoride  and  vitamin  combinations  should 
be  especially  appraised  of  these  new  findings  and 
recommendations.  Clinical  reports  are  now  being 
received  personally  describing  mottling  even  on 


the  teeth  of  physicians’  children.  In  a  manner 
analogous,  though  less  serious,  the  situation 
resembles  the  recognition  of  tetracycline  staining. 

It  is  hoped  that  this  issue  will  contain  much 
useful  information.  The  contributors  have  ex¬ 
pended  considerable  effort  to  provide  the  latest 
findings  and  recommendations.  To  each  of  the 
other  participants  who  made  this  issue  possible,  I 
extend  my  deepest  appreciation. 
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^KESCIIB  8IMIAII.. 

Fluoride  Mouthrinse  Gives.^^r  Patients 
That  Extra  Measure  of  Protection 


Do  you  know 
that  frequent  '‘mouthrinsing 
with  a  sodium  fluoride  solution 
has  produced  caries  decrements 
.  of  up  to  52  per  cent .  . 


What’s  a 
decrement? 


.  this  procedure  [of  continuous  low-level  fluoride  treatment]  is 
practical,  easy  to  learn  and  supervise  ....  *” 


Mouthrinse— 


Treatments  with  Unitek  Rescue  Squad  Fluoride 

•  Provide  the  maximum  protection  you  desire 
for  your  patients  during  potentially  critical 
caries  periods— especially  when  orthodontic 
bands,  direct-bonded  brackets,  or  other 
appliances  are  in  place. 

•  Incorporate  easily  into  an  individual's  tooth 
cleaning  habits  and  can  be  supervised  with 
minima!  training. 


•  Require  few  treatment  materials  and  very  little 
time  for  application.  ! 

•  Offer  low  cost,  individualized  protection 
because  Rescue  Squad  Mouthrinse  is  a  versatile 
concentrate  which  can  be  mixed  to  the  specific 
dilution  desired— 0.05%  for  daily  rinsing,  0.2% 
for  weekly  use  at  home,  or  as  indicated  for 
professional  application. 


Encwrage  your  patients  to  join  Unitek’s  Rescue  Squad. 

Yoirll  be  more  than  satisfied  with  the  results. .  .and  so  will  they. 


FROM 


UNITEK 


®  2724  South  Peck  Road,  Monrovia,  California  91016*  (21 3)  445-7960 


East  { 20 U  567-5616  Midwest  (312)698-2081  West  (415)  493-7122 

Southeast  (4Ctt)  294-7180  Southwest  (214)741-7623  and  in  Czmdzi  (416)  752-3960^ 


Enamel  Fluoride  and  Its  Anti-caries  Effects 

James  R.  Mellberg* 


There  has  been  interest  in  enamel  fluoride  con¬ 
centrations  ever  since  the  early  epidemiological 
studies  of  Dean‘s  on  the  relationship  of  fluoridated 
drinking  water  to  caries  prevalence  and  those  of 
Bibby®  and  Knutson^^  showing  that  topical  appli¬ 
cations  of  fluoride  inhibit  caries  formation.  It  is 
now  a  well  known  and  widely  accepted  fact  that 
fluoride  inhibits  caries.  The  manner  in  which 
fluoride  accomplishes  this  and  the  optimization  of 
its  use  is  less  well  understood.  The  implication 
that  higher  fluoride  levels  in  enamel  are  directly 
related  to  lower  caries  scores  appeared  early  to  be 
borne  out  not  only  by  epidemiological  studies  but 
also  by  the  results  of  clinical  trials  showing  that 
topical  agents  that  deposited  more  fluoride  in 
enamel  in  laboratory  experiments  tended  to 
result  in  greater  caries  inhibition.  More  recent 
findings,  however,  have  shown  that  a  direct  or 
simple  correlation  of  enamel  fluoride  to  caries 
inhibition  is  insufficient  to  explain  all  clinical 
findings.  It  has  become  quite  clear  that  there  is 
more  than  one  mechanism  by  which  fluoride 
inhibits  caries  and  that  several  may  function 
simultaneously.  Furthermore,  the  degree  to  which 
each  mechanism  functions  is  likely  to  differ 
depending  upon  the  frequency  and  concentration 
of  the  fluoride  applications.  Broadly  grouped,  the 
mechanisms  given  major  attention  are:  1)  in¬ 
creased  enamel  resistance  (presumably  from  high 
fluoride  levels);  2)  remineralization  of  porous 
enamel;  and  3)  anti-bacterial  effects. 

It  is  the  intention  of  this  paper  to  consider  the 
effects  of  fluoride  in  sound  and  porous  enamel  on 
caries  resistance.  This  is  difficult  to  present 
simply  and  clearly  because  enamel  fluoride  effects 
must  be  separated  from  other  possible  anti¬ 
caries  effects  of  fluoride  where,  in  many  cases, 
the  other  effects  may  dominate.  For  example, 
anti-bacterial  and  remineralization  effects  may 
dominate  when  fluoride  is  applied  frequently  as 
with  daily  mouthrinses.  Nevertheless,  the  follow¬ 
ing  discussion  will  first  describe  the  amounts  and 
distribution  of  fluoride  deposited  in  enamel  during 
its  formation  and  during  periods  of  local  contact 

*  Colgate-Palmolive  Research  Center,  909  River  Road,  Piscata- 
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with  fluoride  after  the  tooth  erupts.  Next, 
evidence  currently  available  will  be  presented 
showing  how  fluoride  probably  functions  in  dif¬ 
ferent  ways  to  prevent  or  inhibit  the  progression 
of  caries  under  different  circumstances. 

Systemically  Acquired  Fluoride 

Fluoride  is  acquired  by  natural  means  at  several 
times  during  the  life  time  of  the  tooth.  During  its 
very  early  formative  period,  fluoride  concentra¬ 
tions  may  be  relatively  high  but  as  the  tooth 
matures  and  begins  to  mineralize,  the  concentra¬ 
tions  fall.^^  There  then  follows  a  period  of  mineral 
deposition  frequently  referred  to  as  pre-eruptive 
maturation,  when  the  enamel  becomes  more  com¬ 
pletely  mineralized.  It  is  during  this  period  that 
most  of  the  enamel  fluoride  is  acquired’*  with  the 
amount  depending  on  the  concentrations  of 
fluoride  in  food,  water  or  fluoride  supplements 
ingested  by  the  subject  as  well  as  on  the  duration 
of  the  pre-eruptive  maturation  phase  of  the 
enamel.  Deciduous  teeth  have  a  shorter  period  of 
enamel  mineralization  than  permanent  teeth  and 
consequently  a  lower  fluoride  concentration. 
Small  differences  in  fluoride  concentrations 
between  different  types  of  permanent  teeth  also 
have  been  attributed  to  differences  in  the  length 
of  the  pre-eruptive  maturation  phase.® 

As  the  unerupted  enamel  becomes  more  fully 
mineralized,  fluoride  is  less  able  to  penetrate  and 
fluoride  deposition  becomes  increasingly  re¬ 
stricted  to  the  surface.  As  a  result,  the  surface 
acquires  much  higher  concentrations  than  the 
interior.  Although  enamel  may  total  1000  fim  thick 
( 1  mm)  high  fluoride  concentrations  are  normally 
found  only  in  the  outer  30-50  fim.  Figure  1  shows 
typical  fluoride  concentrations  acquired  system¬ 
ically  by  permanent  and  deciduous  teeth  from 
fluoridated  and  non-fluoridated  water  areas.  Con¬ 
centrations  of  fluoride  measured  nearer  the  outer 
surface  than  shown  in  Figure  1  are  even  higher. 
For  example,  permanent  enamel  sampled  to  a 
depth  of  2  fim  was  found  to  contain  an  average  of 
approximately  1700  ppm  F  in  a  non-fluoridated 
area  (<0.1  ppm  F),  2200-3200  ppm  F  in  several 
optimally  fluoridated  areas  (1.0  ppm  F)  and  over 
4800  ppm  F  in  an  area  with  5-7  ppm  F  in  its  water 
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FLUORIDE  ppm 


DISTANCE  FROM  ENAMEL  SURFACE  '  fim 

Fig.  I .  Fluoride  concentrations  in  human  enamel  according  to 
depth. 

supply.'  The  outer  1-2  /xm  enamel  from 
permanent  teeth  of  children  who  consumed 
fluoride  tablets  from  shortly  after  birth,  contained 
3060  ppm  F  compared  to  2320  ppm  F  in  children 
who  drank  fluoridated  water  and  1870  ppm  F  in 
children  who  drank  non-fluoridated  water.' 

Within  a  single  water  fluoride  area  there  is  great 
variation  in  enamel  fluoride  concentrations 
between  different  teeth.  Teeth  from  a  non-fluori- 
dated  area  may  even  contain  more  fluoride  than 
teeth  from  a  fluoridated  area  (Fig.  2).  The  concen¬ 
tration  of  fluoride  from  area  to  area  over  the  sur¬ 
face  of  a  tooth  also  is  not  constant.  Newly 
erupted  teeth  have  been  shown  to  contain  more 
fluoride  near  the  incisal  edge,'"  possibly  because 
the  incisal  enamel  has  a  longer  pre-eruptive  stage. 
However,  as  the  teeth  age,  wear  removes  some  of 
the  outer  enamel  and  the  fluoride  decreases  until 
it  eventually  may  reach  the  low  levels  of  sub¬ 
surface  enamel.  Fluoride  lost  by  abrasion  or 
attrition  is  not  replaced  by  contact  with  fluoride  in 
food  or  drinking  water. However,  fluoride  con¬ 
centrations  will  increase  at  sites  attacked  by  acids, 
for  example,  under  plaque  or  otherwise  made 
more  porous.^^ 

Topically  Acquired  Fluoride 

In  this  paper,  the  term  “topically  acquired" 
refers  to  the  acquisition  of  fluoride  by  erupted 
enamel  from  all  forms  of  treatment.  This  includes 
fluoride  from  mouthrinses,  tablets  and  pastes  as 
well  as  annual  gel  applications. 


There  are  many  factors  that  determine  the 
amount  of  fluoride  acquired  from  topical  expo¬ 
sure.  These  will  not  all  be  discussed  here  but 
include  the  age  of  the  tooth  and  its  original  fluoride 
concentration.  Older  teeth  and  those  with  higher 
fluoride  concentrations  take  up  less  fluoride.’’-  "'’ 
Variables  in  the  treatment  preparation  affect 
acquisition;  higher  fluoride  concentrations,  higher 
temperature  and  lower  pH  result  in  greater 
deposition.’"  These  factors  also  may  affect  the 
type  of  reaction  products  formed  with  the  enamel 
which  are  related  to  the  permanence  of  the  enamel 
fluoride  and  possibly  also  its  anti-caries  prop¬ 
erties. 

The  bioavailability  of  fluoride  in  the  treatment 
preparation,  that  is,  its  ability  to  get  to  the  site  of 
anti-caries  action,  i‘;  another  variable  that  must  be 
kept  in  mind.  It  is  not  valid  to  assume  an  equal 
effect  on  enamel  from  two  preparations  having 
the  same  fluoride  concentration.  pH,  etc.,  but 
having  different  bioavailability.  This  can  arise 
when  substances  in  the  preparation  inactivate 
fluoride  as  was  the  case  in  early  forms  of  fluoride 
dentifrices  and  prophylaxis  pastes  or  from 
thickeners  or  other  substances  that  interfere  with 
the  ability  of  the  fluoride  ion  to  react  with 
enamel. 

A  determination  of  the  amount  of  fluoride 
deposited  in  enamel  under  real  in  vivo  conditions 
has  been  done  by  analyzing  deciduous  teeth 
exfoliated  during  the  course  of  clinical  trials. 
Because  the  analytical  methodology  was  stand¬ 
ardized,""  the  results  from  a  number  of  studies  of 
different  fluoride  treatment  forms  can  directly  be 
compared.  The  response  of  permanent  and 
deciduous  teeth  to  topical  fluoride  agents  appears 


Fig.  2.  Frequency  distribution  of  deciduous  teeth  containing 
various  amounts  of  fluoride  at  5  /am  depth. 
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Table  1.  The  Increase  in  Enamel  Fluoride  Concentrations  of  Deciduous  Teeth  Exposed  to  Various  Fluoride  Preparations. 


Preparation 

F  Cone. 

(%) 

pH 

Applications 

No.  and 
Frequency 

PPM  F  Increase 
at  5  /ii.m  Depth 

Ref. 

Solution 

APF 

1.2 

3.2 

1 

190* 

28 

SnF. 

2.4 

2.3 

1 

30* 

28 

Gel  self-applied 

APF 

1.2 

3.2 

10 

4/yr 

1100 

59 

APF 

1.2 

3.2 

5 

5/wk 

700t 

55 

APF 

1.2 

3.2 

10 

5/wk 

lOOOt 

55 

APF 

1.2 

3.2 

25 

5/wk 

1600t 

55 

APF 

0.5 

4.5 

200 

5/wk 

2300 

49 

APF 

0.5 

4.5 

200 

3/wk 

1400t 

58 

APF 

0.5 

7.0 

200 

5/wk 

1000 

49 

Prophylaxis  paste 

Self-applied  APF 

0.4 

3.2 

6 

4/yr 

200 

59 

Self-applied  APF 

0.4 

3.2 

1-9 

2/yr 

loot 

61 

Prof.-applied  APF 

0.4 

3.2 

4 

2/yr 

275 

17 

Prof.-applied  APF 

0.4 

3.2 

1 

90* 

28 

Prof.-applied  SnFj 

2.2 

3.0 

1 

0* 

28 

Mouthrinses 

NaF 

0.02 

7.0 

194 

5/wk 

21 

53 

NaF 

0.30 

7.0 

12 

1/wk 

24 

54 

APF 

0.02 

4.0 

190 

5/wk 

82 

53 

APF 

0.02 

4.0 

142 

5/wk 

91 

60 

APF 

0.10 

4.0 

30 

1/wk 

334 

60 

APF 

0.30 

4.0 

12 

1/wk 

572 

54 

Tablets 

NaF 

1.0  mg 

7.0 

3/yrs  school 
days 

130 

57 

*  Adults,  permanent  teeth, 
t  Fluoridated  water  areas. 

^  Anterior  teeth,  most  lost  within  6  months. 


to  be  roughly  similar*’’’  with  the  possible  exception 
that  penetration  might  be  less’”  in  permanent 
teeth. 

Table  1  lists  results  from  a  number  of  clinical 
studies  where  a  variety  of  treatment  forms  were 
used.  Not  all  possible  treatment  preparations  and 
conditions  are  represented  in  the  table  but  there 
is  sufficient  information  to  provide  an  overall  view 
of  the  degree  of  enamel  fluoride  uptake  in  vivo 
from  commonly  used  preparations,  h  is  v'ery  ap¬ 
parent  from  the  table  that  repeated  applications  of 
acid  preparatiors  increase  enamel  fluoride  con¬ 
cern  atjons  to  very  high  levels  v/nereas  frequent 
appheations  of  ntvtral  (pH  7}  or  very  dilute  acid 
preparations  do  rnrt. 

By  studying  the  .amount  of  fluoride  deposited 
vs  the  nun’Per  of  applications  of  a  specific  trs^.it- 
ment  preparation  it  can  ke  shown  that  less  fluoride 
is  deposited  in  sound  e name?  per  application  as 
the  number  of  appiiwations  increase.  This 
decrease  in  uptake  occurs  sooner  wuh  prepara¬ 


tions  that  normally  deposit  smaller  amounts  of 
fluoride  in  enamel.  Thus,  fluoride  levels  in  enamel 
treated  with  neutral  pH  mouthrinses  appear  to 
reach  a  maximum  within  several  weeks  or  less 
after  use  of  the  rinses  whereas  it  takes  several 
years  or  more  with  self-applied  acidulated-phos¬ 
phate-fluoride  (APF)  gels. 

It  should  be  noted  that  the  increase  in  enamel 
fluoride  discussed  above  and  shown  in  the  table 
refers  to  sound  enamel;  fluoride  uptake  by  etched 
or  porous  enamel  is  likely  to  be  proportionately 
much  greater.  Unfortunately,  fluoride  deposition 
in  etched  or  porous  enamel  from  various  fluoride 
treatments  has  not  similarly  been  determined. 

Because  in  most  cases  the  acquisition  of  fluoride 
by  the  teeth  shown  in  the  table  took  place  over  a 
period  of  months  or  years  the  values  reflect 
permanently  bound  fluoride.  However,  much  of 
the  fluoride  initially  taken  up  by  enamel  is  only 
adsorbed  or  in  the  form  of  soluble  compounds 
and  Sv)on  is  lost.  The  period  of  loss  is  determined 

(continued  on  page  12) 
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As  a  member  of  the  dental  profession,  you  know 
what  frequent  exposure  to  sugar  can  do  to  teeth. 
Sugarless  gum,  then,  is  a  viable  alternative  for  your 
patients  who  chew  gum.  •••••• 


6  out  of  10  of  your  patients  chew  gum 

The  most  popular  sugarless  gum  is  Trident, 
leading  its  nearest  competitor  by  2  to  1.  And  right 
now,  thousands  of  your  colleagues  recommend  and 
give  Trident  to  their  patients. 

For  the  past  several  years,  they  have  been  taking 
advantage  of  special  discounts  available  only  to  the 
profession.  To  receive  the  professional  discount 
order  forms,  just  fill  in  the  coupon  and  mail  it  to: 

Trident  Professional  Services,  201  Tabor  Road, 

Morris  Plains,  N.J.  07950. 


I* 


WARNER-LAMBERT  COMPANY 

Morris  Plains,  New  Jersey  07950 


Available  in  j  great-tasting  flavors  including  Bubble  Gum 


MAIL  TO: 

TRIDENT  PROFESSIONAL  SERVICES 

■ 

Morris  Plains,  N)  07950 

Name 

Office  Address 

City 

State  Zip 

For  more  information  circle  6  on  card. 

JPD-2/77 

(continued  from  page  10) 

by  the  amounts  of  loosely  bound  fluoride  present 
but  can  be  as  rapid  as  one  or  two  days  from  single 
topical  applications  or  mouthrinses^  to  as  long  as 
8  months  after  a  series  of  25  daily  APF  gel  applica¬ 
tions.'^''’  The  fluoride  remaining  in  the  teeth  after 
this  period  appears  to  be  permanently  bound. 

Penetration  of  fluoride  from  topical  exposure 
usually  is  not  great.  Fluoride  from  a  single  applica¬ 
tion  of  APF  gel  will  penetrate  to  approximately 
30  jxm  and  to  5-15  /xm  after  repeated  use  of  a 
fluoride  mouthrinse.  Much  greater  penetration, 
however,  is  attained  from  repeated  use  of  APF 
gels.  After  200  applications  of  APF  gel  (0.5%  F, 
pH  4.5)  fluoride  level  -  -of  300  ppm  F  or  more  have 
been  found  250  fim  below  the  surface  of  deciduous 
teeth.'‘» 

Attempts  have  been  made  to  increase  the 
amount  of  fluoride  deposited  in  enamel  from 
topical  agents.  In  addition  to  the  APF  system, 
other  approaches  have  included  pre-treating  with 
acid'*  or  metal  ions^**  and  the  application  of  a 
barrier'*'*  or  sealant  to  the  treated  surface  to  trap 
the  fluoride  and  give  it  a  longer  time  to  react. 
Although  all  of  these  approaches  increased 
enamel  fluoride  none  of  them  have  been  tested 
sufficiently  to  determine  if  they  are  a  significant 
improvement  over  currently  used  procedures. 

Relationship  of  Enamel  Fluoride  to  Caries  Inhibition 

The  amount  of  caries  protection  a  tooth  will 
receive  from  fluoride  is  determined  in  broad  terms 
by  the  balance  between  caries  challenge  and 
enamel  resistance.  If  the  challenge  (sucrose 
consumption,  cariogenic  bacteria,  deep  fissures, 
etc.)  is  low,  a  relatively  small  amount  of  resistance 
conferred  by  fluoride  may  give  the  same  degree  of 
protection  as  much  greater  resistance  when  the 
challenge  is  great.  When  the  challenge  is  very 
great,  no  amount  of  fluoride  exposure  may  be  able 
to  overcome  its  destructive  effects.  Therefore,  it  is 
likely  that  there  is  no  specific  level  of  fluoride  in 
enamel  or  frequency  of  exposure  that  can  be 
expected  to  totally  prevent  caries  under  all  con¬ 
ditions  or  even  inhibit  its  formation  by  a  particular 
per  cent. 

When  discussing  the  effects  of  enamel  fluoride 
on  the  resistance  of  teeth  to  caries,  two  types  of 
enamel  should  be  considered:  sound  enamel  and 
hypomineralized  or  porous  enamel.  Although 
fluoride  is  present  in  both  types  and  additional 
amounts  can  be  deposited,  its  mechanism  of 


action,  that  is,  its  effect  on  caries  resistance  or 
progression  of  the  lesion  is  probably  different  for 
each  type. 

Sound  Enamel.  It  has  been  shown  that  enamel 
formed  in  the  presence  of  fluoride  has  more 
perfect  crystals,^^  is  less  soluble  in  acid**^  and  is 
less  prone  to  develop  caries.*^  When  the  levels  of 
surface  fluoride  in  enamel  from  areas  with  fluori¬ 
dated  and  non-fluoridated  drinking  water  are  com¬ 
pared  to  caries  prevalance  a  clear  correlation  is 
found. *'‘*’*'*’'‘*^  The  correlation  is  not  statistically 
significant,  however,  when  made  within  a  single 
community  *^’*'*’^''*  although  DePaola  et  al.^^  stated 
that  16  per  cent  of  the  caries  variation  could  be 
attributed  to  enamel  fluoride.  Nevertheless  a  posi¬ 
tive  correlation  of  high  natural  enamel  fluoride  to 
caries  resistance  is  suggested  by  the  caries  history 
of  subjects  whose  teeth  were  formed  under  the 
influence  of  fluoridated  water  but  later  moved  to 
non-fluoridated  areas.  Deatherage*^  found  that 
subjects  who  moved  from  fluoridated  water  areas 
maintained  some  protection  for  as  long  as  20 
years.  Two  other  studies'*^*^-'*  reported  residual 
protection  lasting  at  least  several  years. 

The  value  of  high  levels  of  fluoride  in  sound 
enamel  is  also  supported  by  the  residual  caries 
protective  benefits  of  topical  applications.  A  few 
clinical  trials  have  been  conducted  where 
clinical  examinations  were  continued  for  two  or 
more  years  after  the  fluoride  applications  were 
concluded.  In  those  trials  where  it  was  shown,  or 
could  be  presumed,  that  deposition  of  fluoride  in 
sound  enamel  was  relatively  high,  significant 
residual  anti-caries  effects  were  found.  These 
included  daily  self-applications  of  APF  or  neutral 
NaF  gels  (0.5%  F)  self-applied  in  mouthpieces"* 
and  professional  applications  of  APF  (1.2%  F)'** 
or  SnFa  solution  (1.0%).***^ 

In  contrast  to  the  above  studies,  residual 
benefits  were  less  clear  where  fluoride  deposition 
in  sound  enamel  would  be  expected  to  be  lov/. 
Four  early  studies  of  short  series  of  neutral  NaF 
applications  showed  residual  benefits  in  two  of 
them**’"*'*  but  not  in  the  other  two.'***’'"  In  more  re¬ 
cent  studies,  a  residual  benefit  was  found  after  use 
of  0. 1  per  cent  NaF  dentifrice  for  three  years*'*  but 
not  from  fortnightly  use  of  0. 1  per  cent  F  mouth- 
rinse.'*** 

Fluoride  in  animal  teeth  has  also  shown  residual 
anti-caries  effects.  In  a  study  designed  to  dif¬ 
ferentiate  between  the  different  fluoride  protec- 


12 


Journal  of  Preventive  Dentistry  •  Vol.  4  •  No.  1  January  -  February  1977 


tive  mechanisms  it  was  shown  that  caries  forma¬ 
tion  in  the  rat  could  be  inhibited  by  about  50  per 
cent  if  the  fluoride  levels  in  the  enamel  were 
increased  to  2500  ppm  before  instituting  the  cario- 
genic  challenge. Lower  enamel  fluoride  levels 
were  proportionately  less  effective.  A  partial 
residual  effect  was  also  shown  in  hamsters.’^ 

As  discussed  earlier,  high  fluoride  concentra¬ 
tions  normally  exist  only  in  the  outer  30-50  /xm  of 
enamel.  Topical  applications,  unless  of  relatively 
high  potency  {e.g.  APF  with  0.5%  F)  and  given 
frequently,^®  do  not  significantly  increase  fluoride 
levels  below  this  depth.  Yet  it  is  below  this  depth 
that  mineral  loss  of  a  lesion  is  first  observed. 
Therefore,  it  should  not  be  too  surprising  that  an 
inverse  correlation  between  caries  and  surface 
enamel  fluoride  is  difficult  to  demonstrate.  This  is 
not  to  imply  that  fluoride  in  surface  enamel  does 
not  provide  increased  resistance  to  caries,  for  it 
has  been  shown  that  the  relatively  sound  outer 
layer  of  enamel  over  the  beginning  lesion  is  thicker 
when  fluoride  concentrations  are  high.^*  Never¬ 
theless,  correlations  of  fluoride  concentrations  in 
deep  enamel  {e.g.  50  /um)  with  caries  have  never 
been  attempted.  Although  natural  differences  at 
this  depth  may  not  be  great  enough  to  show  a  large 
fluoride  effect,  increasing  them  for  example  by 
repeated  applications  of  a  potent  fluoride  solution, 
without  increasing  porosity  or  otherwise  ad¬ 
versely  effecting  the  enamel,  could  be  expected  to 
improve  caries  resistance. 

Hypomineralized  Enamel.  Several  clinical 
studies  have  been  conducted  where  it  was  shown 
that  fluoride  deposition  in  sound  enamel  differed 
significantly  between  two  test  preparations  yet 
caries  inhibition  scores  were  similar.^-'®’^®  The 
implication  that  fluoride  deposition  has  no  effect 
on  caries  inhibition  need  not  be  correct  since  the 
studies  all  had  in  common  the  fact  that  only  sound 
enamel  fluoride  was  measured  and  the  test 
preparations  were  administered  frequently  (daily 
or  weekly).  It  could  be  postulated  that  the  caries 
inhibiting  effect  of  frequent  exposure  of  plaque, 
hypomineralized  enamel  and  early  caries  to 
fluoride  was  greater  than  the  additional  resistance 
conferred  to  the  sound  enamel  by  acquired 
fluoride.  This  is  supported  by  a  study  with  rats 
which  showed  that  high  concentrations  of  fluoride 
in  sound  enamel  suppressed  caries  formation,  but 
that  daily  exposure  to  low  levels  of  fluoride  in  the 
drinking  water  (that  did  not  increase  enamel 


fluoride)  was  much  more  effective.^-  These  find¬ 
ings  suggest  that  a  very  important  anti-caries 
mechanism  of  fluoride  may  be  related  to  freely 
available  fluoride  ions  not  necessarily  at  high 
concentrations.  It  is  likely  that  this  activity  is 
related  to  the  ability  of  traces  of  fluoride  to 
cause  precipitation  of  hydroxyapatite  from  super¬ 
saturated  solutions  or  to  the  ability  of  porous 
enamel  to  accumulate  fluoride  more  readily  than 
sound  enamel. 

There  are  two  types  of  hypomineralized  enamel 
that  fluoride  might  affect:  developmental  and  acid 
demineralized.  Developmental  hypomineralized 
enamel  refers  to  specific  areas  of  enamel  as  it 
erupts  into  the  mouth.  Although  the  entire  enamel 
surface  is  less  than  fully  mineralized  upon 
eruption  and  therefore  will  acquire  somewhat 
larger  amounts  of  fluoride  from  topical  exposure, 
certain  areas  contain  even  lower  amounts  of 
mineral.  These  may  be  indicated  by  small,  opaque 
white  areas  of  greater  caries  susceptibility.®  The 
presence  of  hypomineralized  enamel  areas  in  rats 
has  been  well  documented, as  well  as  the  in¬ 
creased  rate  of  their  disappearance  brought  about 
by  the  enhancement  of  hydroxyapatite  precipita¬ 
tion  from  salivary  calcium  and  phosphate.  Thus, 
an  important  mechanism  of  fluoride  action 
appears  to  be  an  increased  rate  of  enamel  matura¬ 
tion.  This  is  further  supported  by  the  findings  that 
topical  effects  of  fluoridated  drinking  water®  -’’^® 
or  fluoride  applications’’’^-^®  are  greater  on  newly 
erupted  teeth  than  on  teeth  erupted  earlier. 
Backer-Dirks®  determined  the  topical  effect  of 
water  fluoridation  on  the  distal  surface  of 
previously  erupted  first  molars  and  found  that 
the  benefit  ranged  from  30  per  cent  fewer  cavities 
when  fluoridation  began  shortly  after  eruption  to 
no  benefit  approximately  6  years  later. 

Demineralized  enamel  can  result  from  several 
causes,  but  acidogenic  plaque  is  the  cause  related 
to  dental  caries.  Because  acid  is  formed  inter- 
mittantly  by  plaque,  the  pH  of  the  solution  in 
contact  with  the  tooth  fluctuates  from  above  7  to 
below  5.  When  the  pH  is  below  about  5.5^'  enamel 
dissolves  but  if  no  additional  acid  is  supplied  the 
pH  will  rise  and  dissolved  mineral  not  leached  out 
of  the  lesion  will  r.eprecipitate.  In  the  absence  of 
fluoride  the  compounds  precipitated  may  be  more 
soluble  in  acid  than  the  original  enamel  so  that 
during  the  next  acid  attack  they  are  more  readily 
dissolved.  In  the  presence  of  fluoride,  hydroxy- 
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apatite  forms^^  which  is  similar  in  solubility  to 
enamel.  Furthermore,  the  precipitated  hydrox¬ 
yapatite  will  contain  fluoride,  probably  in  the  form 
of  fluoroapatite  which  will  require  a  slightly  lower 
pH  to  dissolve  and  when  it  does  will  provide 
fluoride  ions  to  again  enhance  reprecipitation. 

When  the  calcium  and  phosphate  precipitated 
in  the  developing  lesion  origfhate  from  outside 
the  tooth,  the  process  is  referred  to  as  reminerali¬ 
zation  and  the  natural  remineralizing  solution  is 
saliva.^’  The  remineralizing  effects  of  saliva  can 
be  improved  by  fluoride  as  shown  by  in  vitro'^^ 
and  in  vivo~'^  experiments.  Von  der  Fehr^- 
developed  white  spot  caries  in  students  by 
eliminating  oral  hygiene  and  using  frequent 
sucrose  rinses.  The  white  spots  were  subse¬ 
quently  remineralized  by  resuming  oral  hygiene 
and  substituting  fluoride  rinses  for  the  sucrose 
rinses.  Artificial  remineralizing  solutions  contain¬ 
ing  fluoride  have  been  developed  which  have 
shown  some  promise^^-^”  but  need  additional 
testing  before  they  can  be  recommended.  Other 
evidence  related  to  remineralizing  effects  of 
fluoride  are  the  findings  of  a  fluoride  rich  zone  in 
carious  lesions,^’’  the  accumulation  of  fluoride  in 
enamel  defects^"’  and  the  increase  in  enamel 
fluoride  near  the  gingival  margin  where  plaque  is 
usually  found.™  Also,  several  investigators  have 
reported  the  arrest  or  slowing  of  the  formation 
of  carious  lesions  after  topical  fluoride  applica¬ 
tions.  Although  a  visible  lesion  may 

become  arrested,  complete  remineralization  is  not 
likely  unless  the  enamel  has  a  relatively  intact 
outer  surface. 

To  promote  remineralization  most  effectively, 
fluoride  should  be  present  during  the  time  of  acid 
attack  or  when  conditions  are  favorable  for  the 
slow  growth  of  crystals  from  salivary  ions.  This  is 
favored  by  the  continuous  presence  of  fluoride  in 
the  microenvironment  of  the  lesion  or  at  least  by 
very  frequent  exposure.  Because  hypomineralized 
enamel  is  able  to  accumulate  fluoride  more  readily 
than  sound  enamel,  it  not  only  will  become  less 
soluble  but  may  develop  a  “reservoir"  of  fluoride 
that  will  be  released  during  the  acid  attack.  If 
the  exposure  to  topical  fluoride  is  great  enough, 
the  reservoir  may  be  in  the  form  of  CaF._.  or 
other  fluroide  compounds,  which  will  slowly 
dissolve  to  provide  fluoride  for  the  enhance¬ 
ment  of  remineralization.  The  amount  of  fluoride 


in  the  “reservoir"  will  probably  depend  not 
only  on  the  frequency  of  the  caries  attack  but 
also  on  the  frequency  and  concentration  of 
fluoride  exposure  and  the  thickness  of  the  over- 
lying  plaque.  After  treatment  with  high  fluoride 
concentrations,  resulting  in  a  large  “reservoir,"  it 
is  conceivable  that  released  fluoride  could  pro¬ 
duce  a  bacteria  suppressing  feed-back  effect  that 
would  shorten  the  attack  or  moderate  the  pH  drop 
produced. 

SUMMARY 

Fluoride  in  sound  enamel  exists  primarily  in  the 
outer  50  jxm  and  mostly  results  from  systemic  ex¬ 
posure.  It  varies  greatly  in  concentration  both 
within  and  between  populations  but  can  be  in¬ 
creased  by  varying  amounts  with  topical  applica¬ 
tions.  Multiple  applications  of  relatively  high 
potency  preparations  are  needed  to  increase 
fluoride  in  deep  enamel;  below  about  50  fxm.  This 
may  theoretically  be  important  since  the  major 
demineralization  of  an  early  lesion  occurs  near  this 
depth. 

Some  fluoride  preparations  do  not  increase 
fluoride  significantly  in  sound  enamel  yet  produce 
inhibition  when  used  frequently.  It  is  likely  that 
this  is  the  result  of  the  enhancement  of  mineral 
deposition  and  fluoride  deposition  in  hypominer¬ 
alized  enamel  including  early  lesions. 

Because  both  high  levels  of  fluoride  in  sound 
enamel  and  frequent  application  of  fluoride  are 
factors  that  appear  to  be  important  in  determin¬ 
ing  the  degree  of  caries  inhibition,  the  best  anti¬ 
caries  effect  might  be  obtained  from  a  combina¬ 
tion  of  infrequently  used  high  potency  fluoride  and 
frequently  used  low  fluoride  preparations. 
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sound,  health^eSfh.  \ 

Start  her  as  a  child  on  the  Kerr  Fltrfh- 
Tray  fluoride  system  and  back  it  up  with 
home-care  treatments.  Kerr  Flura-Tray  is 
so  easy  to  use,  the  treatment  is  almost 
automatic.  Kerr  Flura-Gel®  is  applied  to 
the  special  foam  insert  and  the  hinged  ^ 
tray  is  inserted  in  the  patient’s  mouth,  thus  yv 
applying  Flura-Gel  to  both  arches  simul-  . 
taneously.  The  patient  chews  on  the  sat- 
urated  foam  for  four  minutes  and  the  job 
is  complete.  Children  love  the  orange  flavor.  0  i 


Keep  heron  a  pteventive  dentistry  pro- 
graift  with  PROGLO.  MIOGLO  comes  in 
pre-proportioned  units  with  the  right 
amount  of  material  for  each  specific  treat¬ 
ment.  The  special  ring  holder  saves  many 
minutes  of  your  time.  A  new  bulk  Jar  is  also 
available.  Choose  PROGLO  Heavy  for  quick 
stain  removal,  PROGLO  Medium  for  the 
average  prophy  or  PROGLO  Fine  for  quick 
polishing  action.  All  three  are  available 
with  and  without  1.23%  Free  Fluoride. 
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new  clinical  evidence: 
daily  flossing  can  reduce 

cavities  by  50% 

||o4mcnV 
DENTAL  FLOSS 


NUMBER  OF  TEST  AND  CONTROL 
SURFACE  FAILURES  IN  44  CHILDREN 
FOLLOWED  FOR  20  MONTHS* 


•Flossing  was  omlneO  during  months  9-12. 


For  years  dental  authorities  have  believed  that  flossed 
surfacesare  far  less  likely  to  develop  caries  than  unflossed 
surfaces.  Now  this  opinion  has  been  confirmed  -quanti¬ 
tatively-  in  a  recent  clinical  study  on  schoolchildren.’ 

In  this  trial,  44  first-graders  were  monitored  for  20  months 
to  compare  the  failure  rates  of  caries-free  unflossed 
control  surfaces  and  their  flossed  contralateral  counter¬ 
parts.  Regular  flossing  was  performed  by  trained 
research  assistants  using  a  standardized  technique. 

Result:  as  the  graph  shows,  unflossed  surfaces  failed  at 
more  than  twice  the  rate  of  surfaces  treated  with 
Johnson's  Dental  Floss -an  especially  important  finding 
for  fluoride-deficient  areas  such  as  the  one  where  this 
study  was  performed. 


a  significant  bonus- 
improved  gingival  health 

Over  the  years,  many  authorities  have  attested  to  the 
prophylactic  value  of  flossing,  not  only  for  caries  preven¬ 
tion,  but  for  improved  gingival  health  as  well.^'^  '*'^  By 
dislodging  food  particles  and  plaque,  flossing  improves 
the  general  tone  of  the  interdental  gingivae . . .  may  prevent 
the  progression  to  periodontal  disease. 

You  know  the  value  of  daily  flossing.  Your  patients  may 
not.  That's  why  your  recommendation  for  daily  use  of 
Johnson’s  Dental  Floss  is  still  the  surest  way  to  put 
better  dental  hygiene  at  their  fingertips. 

Help  your  patients  find  out  for  themselves,  by  using  the 
attached  postage-free  reply  form  to  order  a  supply  of 
Johnson's  Dental  Floss  in  trial-size  dispensers. 
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Topical  Fluorides  as  an  Antibacterial  Agent 

Walter  J.  Loesche* 


The  impressive  ability  of  water  fluoridation  to 
reduce  caries  is  attributed  to  changes  in  the 
physical  and  chemical  properties  of  enamel 
brought  about  by  the  incorporation  of  fluoride  ions 
into  apatite  crystals  during  the  period  of  tooth 
formation/’*”  Topical  fluorides  also  reduce  caries 
prevalence'*’^*  but  the  efficacy  of  these  prepara¬ 
tions  does  not  seem  to  be  dependent  upon  their 
ability  to  incorporate  fluoride  into  the  enamel 
crystals.*’^  This  raises  the  possibility  that  topical 
fluorides  have  another  mechanism  of  action  in 
addition  to  the  well  documented  effect  of  fluoride 
on  enamel  solubility.  This  could  be  an  antibac¬ 
terial  effect  on  plaque  bacteria.  In  vitro,  small 
amounts  of  fluoride,  i.e. ,  5  to  10  ppm,  will  inhibit 
growth  of  pure  cultures  of  oral  bacteria.'^  The 
levels  of  fluoride  in  the  saliva  of  individuals  con¬ 
suming  fluoridated  water  are  below  these  inhibitory 
levels,  and  thus,  an  antibacterial  effect  on  plaque 
organisms  resulting  from  water  fluoridation  has 
never  seemed  plausible.  However,  the  levels  of 
fluoride  delivered  by  some  topical  fluoride  prepa¬ 
rations,  i.e.,  500  to  1000  ppm,  would  be  bacte¬ 
ricidal.  The  present  essay  will  consider  the 
argument  that  topical  fluorides  act  in  part  by 
exerting  an  antimicrobial  effect.  As  with  any 
antimicrobial  agent,  maximal  benefits  can  be 
achieved  only  if  the  agent  is  properly  given.  This 
requires  an  understanding  of  the  role  that  bacteria 
play  in  dental  decay.  Decay  may  be  due  to  acid 
production  by  any  or  all  plaque  bacteria,  or  due  to 
the  proliferation  and  dominance  in  plaque  of  cer¬ 
tain  acidogenic  organisms  such  as  S.  mntans  and 
lactobacilli.  The  former  possibility  will  be  iden¬ 
tified  as  the  nonspecific  plaque  hypothesis 
(NSPH)  since  the  identity  of  the  bacteria  is  im¬ 
material  to  the  treatment  approach.  The  latter 
possibility  will  be  called  the  specific  plaque 


*  The  University  of  Michigan  School  of  Dentistry,  Ann  Arbor, 
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hypothesis  (SPH),  as  the  identification  of  the 
bacteria  is  essential  to  the  treatment.  These 
hypotheses  require  different  treatment  schedules 
and  predict  different  outcomes.*-’  Each  will  be 
examined  in  the  light  of  existing  experimental 
results,  but  first  we  should  discuss  the  mechanisms 
by  which  fluoride  inhibits  bacteria, 

MECHANISM  OF  FLUORIDE’S 
ANTIBACTERIAL  ACTION 

Bactericidal  Action.  In  vitro,  fluoride  will  in¬ 
hibit  many  enzymes  essential  to  cell  metabolism 
and  growth.*-  The  inhibitory  concentration  is 
dependent  upon  the  enzyme  studied  and  will  vary 
from  0.2  ppm  to  190  ppm.  We  will  consider  the 
effect  on  enolase,  an  enzyme  involved  in  carbohy¬ 
drate  metabolism.  If  enolase  is  inhibited,  phos- 
phoenol  pyruvate  (PEP)  is  not  formed  and  the  cell 
is  unable  to  derive  energy  via  the  glycolytic 
pathway.  PEP  is  also  involved  in  the  uptake  of 
glucose  into  many  plaque  bacteria,  including  the 
streptococci.^'*  Thus  the  inhibition  of  enolase 
would  effectively  eliminate  the  carbohydrate  fer¬ 
menters  from  plaque  by  preventing  the  assimilation 
of  glucose  into  the  cell  and  by  preventing  the 
fermentation  of  other  carbohydrates  via  the  gly¬ 
colytic  pathway.  This  antibacterial  action  of 
fluoride  is  nonspecific  as  all  enolase-containing 
bacteria  would  be  susceptible. 

Antiplaque  Action.  Fluoride  may  affect  bac¬ 
terial  plaque  by  mechanisms  other  than  a  direct 
enzyme  inhibition.  Glantz*'*  has  suggested  from 
in  vitro  studies  that  fluoride  could  lower  the  sur¬ 
face  energy  of  the  tooth  surfaces,  thereby  making 
bacterial  attachment  and  plaque  formation  diffi¬ 
cult.  Many  oral  bacteria  would  not  adhere  to  the 
fluoride  treated  tooth  surface,  and  if  they  did,  the 
weight  resulting  from  their  proliferation  would 
cause  the  microcolony  to  break  loose  from  the 
tooth  surface.  The  cohesive  forces  holding  the 
bacteria  together  would  be  greater  than  the  ad¬ 
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hesive  forces  holding  the  bacteria  to  the  tooth.  In 
other  in  vitro  studies,  fluoride  was  shown  to 
desorb  or  strip  off  bacteria  from  hydroxyapatite 
because  the  fluoride  was  able  to  bind  more  effec¬ 
tively  than  the  bacteria  to  positively  charged  areas 
on  the  apatite  crystal. Both  of  these  observa¬ 
tions  indicate  that  fluoride  can  exert  an  antiplaque 
effect  without  necessarily  killing  the  bacteria. 
This  effect  of  fluoride  would  be  nonspecific  in  that 
the  ability  of  all  oral  organisms  to  adhere  to  the 
tooth  would  be  reduced.  However,  as  the  strepto¬ 
cocci  are  normally  the  initial  colonies  of  plaque, 
they  would  be  preferentially  discriminated  against 
by  this  mode  of  fluoride  action. 

TREATMENT  PHILOSOPHY 

From  the  preceding  it  is  apparent  that  fluoride 
is  a  multipotential  antibacterial  and  antiplaque 
agent.  Yet  its  usage  as  such  is  limited  or  unheard 
of  in  clinical  dentistry.  This  discrepancy  may  be 
attributed  to  our  views  concerning  the  etiology 
of  dental  decay.  Since  Miller's  time,  the  opinion 
exists  that  decay  results  from  decalcification  of 
tooth  substance  secondary  to  acid  production  in 
dental  plaque.  Dental  plaque  is  seen  as  the 
pathogen  and  its  reduction  or  elimination  has 
been  a  viable  treatment  goal.  This  opinion,  em¬ 
bodied  as  the  NSPM,  is  now  fixed  in  our  treatment 
philosophy.  It  has  withstood  experimental  evi¬ 
dence  that  in  animal  models,  at  least,  some  forms 
of  dental  decay  are  due  to  an  infection  by 
specific  bacteria,'-’  i.e.,  the  specific  plaque  hy¬ 
pothesis  (SPH).  We  shall  now  examine  clinical 
studies  that  were  performed  using  antibacterial 
levels  of  fluoride  under  either  the  NSPH  or  SPH  in 
order  to  determine  the  reasons  why  they  have  not 
influenced  the  usage  of  topical  fluorides  in  clinical 
dentistry. 

Treatment  Under  the  NSPH.  The  basic  tenet 
of  the  NSPH  is  that  all  plaques  in  all  mouths  have 
equal  potential  to  cause  dental  caries.  This  implies 
that  no  diagnostic  criteria  for  treatment  need  be 
used,  because  no  bacteriological  differences  exist 
between  the  plaques  present  in  a  clinically  healthy 
mouth  and  those  present  in  mouths  with  rampant 
caries  or  periodontitis.  Thus,  in  most  clinical 
studies,  the  subjects  are  not  selected  from  a 
population  that  has  decay  or  periodontal  disease, 
but  from  one  which  is  most  conveniently  avail¬ 
able.  If  there  is  no  diagnosis  to  be  made,  then 


some  other  measurement  of  the  agent’s  efficacy 
must  be  employed.  In  short  term  studies  the 
agent’s  ability  to  prevent  plaque  formation  in  the 
absence  of  mechanical  debridement  procedures 
such  as  brushing  and  flossing  is  assessed,  while  in 
long  term  studies  the  agent’s  ability  to  decrease 
the  DMF  tooth  or  surface  score  is  measured.  Since 
plaque  is  continuously  forming  on  the  tooth 
surfaces,  the  agent  must  prevent  a  normal  phe¬ 
nomenon.  Also,  all  people  form  plaque,  so  all 
should  be  treated.  Such  an  open-ended  treatment 
schedule  without  a  foreseeable  cutoff  point  is  un¬ 
precedented  in  antimicrobial  therapy,  unless  one 
includes  as  a  similar  treatment  schedule  the  chlo¬ 
rination  of  drinking  water. 

The  tooth  and  gingival  surfaces  are  normally 
colonized  by  large  numbers  of  bacteria  (Fig.  I). 
When  antibacterial  levels  of  fluoride  are  given,  the 
majority  of  the  plaque  bacteria  will  be  killed.  The 
flora  will  stay  suppressed  for  as  long  as  the  fluoride 
is  given.  However,  when  treatment  ceases,  the 
plaque  bacteria  will  soon  return  and  present  the 
same  cariogenic  threat.  This  is  illustrated  in 
Figure  I ,  where  the  number  of  bacteria  before  and 
after  treatment  is  essentially  the  same.  Because 
of  this  regrowth  phenomenon,  success  under  the 
NSPH  requires  almost  daily  treatment.  This  has 
provided  clinical  dentistry  with  an  unusual  chal¬ 
lenge  in  regards  to  the  delivery  of  an  effective 
agent  on  a  universal  basis.  It  has  in  part  been  met 
by  water  fluoridation,  and  by  fluoride  dentifrices. 
However,  for  reasons  of  safety  the  fluoride  in 
these  preparations  is  below  what  would  be  con¬ 
sidered  as  an  effective  antibacterial  level,  and  the 
beneficial  results  achieved  can  be  attributed  to 
other  mechanisms  of  fluoride  action.  When  fluoride 
is  delivered  to  the  tooth  surfaces  in  adequate 
antibacterial  levels  under  the  NSPH,  the  results 
have  been  spectacular. 

School  children  in  Cheektowaga,  N.Y.  were 
given  0.5  per  cent  fluoride  either  as  a  neutral 
sodium  fluoride  (NaF)  or  acidulated  phosphate 
fluoride  (APF)  gel  each  school  day  during  a 
2 1-month  period."  The  gels  were  added  to  custom- 
fitted  plastic  trays  which  were  then  inserted  over 
the  teeth  and  held  in  place  for  a  6-minute  period 
under  supervision.  A  neutral  pH  placebo  gel,  of 
identical  composition  minus  the  fluoride,  served 
as  a  control.  After  21  months  of  treatment,  the 
fluoride  groups  had  a  75  to  80  per  cent  reduction 
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in  new  DMFS  incremental  scores  compared  to  the 
control  group.  Significantly  more  fluoride  was  in¬ 
corporated  into  the  tooth  surfaces  by  the  APF. 
This  was  not  associated  with  a  demonstrable 
clinical  difference  between  the  neutral  and  acid¬ 
ulated  fluorides.  This  tooth-bound  fluoride, 
however,  could  represent  a  reservoir  of  fluoride 
which  after  slow  release  from  the  tooth,  could 
exert  a  pharmacological  effect  on  the  plaque  flora. 

The  Cheektowaga  study  has  not  profoundly 
influenced  subsequent  dental  therapy,  as  critics 
consider  the  daily  gel  treatment  impractical.  The 
demands  of  the  NSPH  have  discouraged  respon¬ 
sible  officials  from  initiating  this  type  of  program. 
If  such  a  treatment  has  to  be  performed  on  every 
child,  every  school  day  for  an  unspecified  period 
of  years,  then  more  money  is  needed  than  any 
group  or  agency  in  the  United  States  is  willing  at 
this  time  to  provide.  Clearly  such  extensive 
prophylactic  treatment  will  occur  only  when  the 
cost  of  restorative  care  is  so  prohibitive  that  pre¬ 
vention  becomes  a  viable  economic  alternative. 
This  situation  can  be  found  in  several  European 
countries  where  the  caries  rate  is  high  and  the 
government  is  financing  treatment.  Swedish 
school  children  were  given  a  professionally  ad¬ 
ministered  dental  polishing  using  a  5  per  cent 
sodium  monofluorophosphate  (MFP)  paste  every 
two  weeks  during  the  school  year,  i.e.,  20  times/ 
year.-  '^  Each  treatment  lasted  10  minutes  and 
involved  careful  cleaning  of  approximal  and  fis¬ 
sure  surfaces.  After  one  year  the  treated  group  had 
0.1  new  carious  surfaces,  whereas,  the  compar¬ 
ably  aged  control  group  had  over  3.0  surfaces. 
This  differential  has  been  maintained  for  two 
years.  Thus  for  a  cumulative  total  of  3-1/2  hours 
of  treatment  time  per  year,  a  95  per  cent  reduction 
in  new  caries  has  been  achieved.  The  control 
group  also  required  3-1/2  hours  per  year  per  sub¬ 
ject  of  treatment  time,  but  this  was  needed  for  the 
placement  of  restorations.  In  terms  of  cost  benefit, 
the  prophylactic  treatment  was  less  expensive  to 
deliver,  and  the  patients  who  received  it  were  in 
a  superior  state  of  oral  health  compared  to  the 
children  with  the  amalgams.  This  study  provides 
unequivocal  evidence  that  an  inexpensive  treat¬ 
ment  schedule  based  upon  the  NSPH  can  be  suc¬ 
cessful.  The  study  was  not  designed  to  separate 
out  how  much  of  the  effect  was  due  to  the  me¬ 
chanical  debridement  and  how  much  was  due  to 


Fig.  I.  Treatment  based  upon  the  nonspecific  plaque 
theory.  •  =  oral  streptocrKci. 


the  fluoride.  Lindhe  and  Axelsson  attributed  the 
results  to  the  mechanical  component.  However, 
a  10-minute  exposure  of  5  per  cent  MFP  (approx¬ 
imately  6500  ppm  of  F)  is  certain  to  have  some 
effect  on  the  plaque  flora. 

Irradiation  induced  xerostomia  in  cancer 
patients  provides  a  situation  where  decay  is  ex¬ 
tensive,  predictable  and  possibly  life  threatening.** 
In  these  patients,  the  cost  of  a  daily  fluoride 
regimen  can  be  justified.  The  treatment  of  these 
patients  is  not,  however,  strictly  under  the  NSPH, 
because  a  precise  diagnosis  is  used  in  their  selec¬ 
tion  for  treatment,  i.e.,  xerostomia.  Daily  topical 
administration  of  1  per  cent  NaF  gel  in  these 
patients  has  virtually  eliminated  caries  over  a 
30  month  post-irradiation  period.-*  The  fluoride 
suppressed  the  levels  of  S.  miitans  for  about  6 
months  compared  to  the  nonfluoride  treated  con¬ 
trol  group.  These  data  suggest  that  the  initial 
effects  of  the  fluoride  was  to  exert  a  selective 
antibacteiial  action  against  S.  mutans  and  pos¬ 
sibly  other  plaque  bacteria. 

These  three  studies  demonstrate  the  caries 
inhibitory  effect  of  topical  fluorides  when  given 
according  to  the  NSPH  using  an  optimal  treatment 
schedule.  But  what  would  happen  if  treatment  did 
not  have  to  be  continuous  and  universal.  In  the 
xerostomia  patients,  a  significant  reduction  of 
S.  mutans  occurred  in  the  first  few  months  follow¬ 
ing  F  treatment.  Could  this  reduction  by  itself  be  re¬ 
sponsible  for  the  subsequent  absence  of  caries?  In 
the  Cheektowaga  study  no  gel  treatment  was  given 
in  the  subsequent  two-year  period.  However, 
when  the  subjects  were  reexamined,  the  fluoride 
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Fig.  2.  Treatment  based  upon  the  specific  plaque  theory. 
#  =  S.  mutims .  □  =  S.  xanfiiiis .  A  =  S.  mitis,  O  =  S. 
salivarius . 


groups  continued  to  show  about  a  55  to  63  per  cent 
reduction  in  incremental  DMFS  score  compared 
to  the  control  group/  This  residual  effect  of  the 
fluoride  treatment  is  compatible  with  a  therapeutic 
cure  of  an  infection.  Could  a  specific  pathogen 
have  been  eliminated,  suppressed,  or  delayed 
from  dominating  in  the  plaque  during  a  period 
in  which  the  tooth  was  unusually  susceptible  to 
decalcification?  These  considerations  give  cre¬ 
dence  to  the  SPH, 

TREATMENT  ACCORDING  TO  THE  SPH 

There  is  no  doubt  that  the  topical  fluorides  exert 
a  direct  bactericidal  effect  on  plaque  bacteria.  But 
what  would  happen  in  the  plaque  flora  associated 
with  dental  caries  is  unique.  There  is  a  consider¬ 
able  amount  of  information  that  indicates  that  this 
is  true.  Plaques  associated  with  human  caries  have 
elevated  levels  of 5.  mutans,  elevated  proportions 
of  5.  miitans  and  exhibit  low  levels  of  S. 
sanguis And  what  is  more,  S.  mutans  appears 
to  colonize  only  the  tooth  surface  and  is  not  found 
on  the  oral  soft  tissue.*^  Thus  an  antibacterial  agent 
which  reduces  the  plaque  flora  might  selectively 
reduce  or  eliminate  5.  mutans  from  the  mouth. 
This  is  illustrated  in  Figure  2.  Let  us  consider  the 
scenario  in  which  no  dental  restorations  are 
placed. 

Approximately  1000  ppm  of  flouride  (F)  applied 
in  the  gel  to  the  tooth  surfaces  would  have  an 
immediate  bactericidal  effect  on  those  bacteria 
which  came  in  contact  with  it.  The  organisms  which 
would  escape  this  killing  dose  would  be  those 
buried  in  thick  plaque  if  no  polishing  preceded 
treatment,  those  buried  in  the  fissures  and  cracks 
on  the  surface,  those  buried  in  the  carious  lesions 
and  those  present  on  the  soft  tissues.  After  the 
F  gel  is  physically  removed,  the  tooth  surface 


will  become  recolonized  by  bacteria  from  any  of 
the  above  reservoirs.  As  the  saliva  flows  over  the 
surface,  selective  adsorption  of  S.  sanguis  will 
occur.  Adsorption  of  5.  mutans,  which  is  of  lower 
probability  than  5.  sanguis  under  normal  condi¬ 
tions,  will  be  reduced  even  more  because  of  the 
decreased  levels  of  S.  mutans  in  the  mouth  fol¬ 
lowing  treatment.  The  F  or  any  other  topically 
applied  agent  will  most  likely  not  penetrate  into 
fissures,  cracks  and  carious  tissue.  Bacteria  will 
grow  by  extension  from  these  sites  and  recolonize 
the  surface.  If  the  outgrowth  occurred  from  a 
carious  lesion,  and  if  5.  mutans  were  a  prominent 
organism  in  the  outgrowth,  then  an  enrichment  for 
S.  mutans  might  occur  (Fig.  2).  This  situation 
might  predispose  to  S.  mutans  infection  of  the 
adjacent  teeth,  leading  to  decay.  If  the  caries 
lesion  is  replaced  by  a  dental  restoration  as  is 
shown  in  Figure  2,  then  this  reservoir  for  S. 
mutans  is  eliminated  and  the  topical  fluoride  is 
more  efficient  in  removing  the  residual  5.  mutans . 
Such  a  combined  mechanical  and  chemical 
approach,  if  correct,  would  predict  a  therapeutic 
cure  for  caries. 

A  specific  effect  of  fluoride  on  S.  mutans  in 
humans  was  first  demonstrated  by  Woods. He 
selected  patients  who  had  S.  mutans  in  their 
plaques  (a  bacteriological  diagnosis)  and  treated 
them  with  a  dental  polishing  using  pastes  with  and 
without  fluoride.  One  week  later  a  significant  de¬ 
crease  in  the  proportions  of  S.  mutans  was  found 
in  plaques  taken  from  individuals  who  were 
treated  with  fluoride.  We  have  confirmed  this 
result  and  have  shown  that  the  reduction  in  pro¬ 
portions  of  S.  mutans  can  persist  for  up  to  12 
weeks  after  fluoride  treatment.*®  In  these  studies 
teenage  boys,  living  in  a  rehabilitation  center, 
were  selected  according  to  the  presence  of  S. 
mutans  in  plaques  removed  from  either  a  single 
approximal  site  on  the  mesial  of  the  lower  first 
molar,  or  from  multiple  occlusal  fissure  sites.  The 
boys  were  randomly  assigned  to  fluoride  (1.23% 
acidulated  phosphate  fluoride  [APF]  gel)  or 
placebo  groups.  Prior  to  gel  treatment,  the  average 
values  for  per  cent  5.  mutans  and  per  cent  5. 
sanguis  were  comparable  in  each  group.  Ten  5- 
minute  applications  of  either  the  APF  or  placebo 
gels  in  applicator  trays  were  given  under  super¬ 
vision  for  two  consecutive  school  weeks.  No  prior 
dental  polishing  was  given.  The  proportions  of  5. 
mutans  in  the  single  approximal  plaque  was 
reduced  in  the  APF  group,  compared  to  pre- 
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treatment  values,  by  70  per  cent 
one  week  after  treatment,  by  53 
per  cent  6  weeks  after  treatment 
and  by  73  per  cent  1 2  weeks  after 
treatment.  In  the  placebo  group, 
the  proportions  of  5'.  nuitans  in¬ 
creased  at  each  sampling  period. 
The  same  decrease  as  a  result 
of  APF  treatment  was  observed 
in  the  pooled  occlusal  plaques. 

The  effect  on  5.  mutans  was 
selective  in  that  the  proportions 
of  S.  sanguis  in  the  same  plaque 
treatments  were  not  affected  by 
either  the  APF  or  placebo  treat¬ 
ments.  This  unexpected  result 
suggested  that  some  unique  re¬ 
lationship  existed  between  5. 
mutans  and  the  APF.  In  vitro 
testing  showed  S.  mutans,  S. 
sanguis  and,V.  niitis  to  be  equally 
sensitive  to  fluoride  inhibition. 
This  meant  that  the  source  of  the 
specificity  was  not  due,  at  least 
in  vitro,  to  S.  mutans  having  a 
higher  tolerance  to  fluoride.  The 
explanation  was  found  by  a  con¬ 
sideration  of  the  ecology  of  5. 
mutans  and  5.  sanguis  in  the  oral 
cavity  as  depicted  in  Figure  2. 
5.  mutans  colonizes  primarily 
the  hard  surfaces  in  the  mouth 
such  as  teeth  or  prosthetic  ap¬ 
pliances.  S.  sanguis  colonizes 
both  hard  and  soft  surfaces  and 
is  among  the  first  organisms  to 
recolonize  a  tooth  after  a  me¬ 
chanical  polishing.-* 5.  sanguis  is 
present  in  higher  numbers  than 
S.  mutans  in  saliva,  which  is 
probably  a  reflection  of  it  having 
more  oral  surface  reservoirs 
which  can  empty  into  the  saliva. 
Thus  if  a  tooth  surface  has  been 
either  mechanically  cleaned  and/ 
or  disinfected  with  an  anti¬ 
microbial  agent,  the  odds  are 
more  favorable  for  5.  sanguis  to 
recolonize  than  5.  mutans. 

This  suppression  of  5.  mutans 
following  short-term  topical  flu¬ 
oride  treatment  has  encouraged 


us  to  use  this  treatment  in  a  real¬ 
istic  clinic  setting.  1  wo  practic¬ 
ing  dentists,  Drs.  Bradbury  and 
Pink  of  Brighton  and  Jackson, 
Michigan,  are  assisting  us  in  this 
regard.  Patients  who  normally 
come  to  their  office  and  are  diag¬ 


nosed  as  having  rampant  caries 
are  offered  the  opportunity  to 
enter  a  program  in  which,  in 
addition  to  the  normal  restora¬ 
tive  work,  they  receive  short 
term  applications  t>f  topical 
fluoride  or  placebo.  The  actual 


M05BY 


Help  your  handicapped 

patients  understand 

■  .  • 


TIMES  MirinOR 


A  new  Mosby 
reference 
provides  you 
with  a 

comprehensive 
overview  of 
dentistry  for 
the  handicapped 
patient 


MOSBY 


TIMES  MIRROR 

THE  C  V  MOSBY  COMPANY 
1  1830  WESTLINE  INOUSTRIAL  DRIVE 
ST  LOUIS  MISSOURI  63141 


A  New  Book! 

DENTISTRY  FOR  THE 
HANDICAPPED  PATIENT 

Now  you  ran  rxpand  an  important  dimmsion  of 
yitiir  practic<‘  witli  this  now.  comprolirnsive 
ovrrvirw  of  (Irntistry  for  tin*  hamiicapprd  pa¬ 
tient.  This  first-of-its-kind  hook  reviews  the  med- 
ieal.  psyeholofiieal.  and  emotional  eharaeteristies 
of  eommon  handicapping  conditions  and  then  de¬ 
velops  correlating  methods  of  diagnosis  and 
treatment.  Discussions  cover  preventive  dentis¬ 
try.  modifications  of  restorative  procedures, 
treatment  <d  dilantin  hyperplasia,  and  orthodon¬ 
tics. You'll  also  find  guidelines  for  effective  den¬ 
tal  programs,  and  more! 

By  Arthur  J.  Nowak,  D.M.D.,  M.A.;  with  28  con¬ 
tributors.  December,  1976.  Approx.  464  pages,  7'  x 
10",  182  illustrations.  About  $29.50. 

ORDER  BY  PHONE' 

Call  (800)  325-4177  ext.  10.  In  Missouri  call  collect— 

(314)  872-8370  ext  10.  9  am  to  5  pm  (CST).  Monday  through  Friday. 


For  more  information  circle  9  on  card. 


Journal  of  Preventive  Dentistry  •  Vol.  4  •  No.  1  January  -  February  1977 


25 


usage  of  the  fluoride  is  unsupervised.  The  plaque 
and  saliva  of  these  patients  usually  contain 
elevated  levels  of  S.  nmtans  so  that  a  diagnosis  of 
S.  mutans  infection  is  possible.  Patient  coopera¬ 
tion  has  been  excellent.  Preliminary  data  suggest 
that  the  fluoride  is  suppressing  5.  mutans  in  some 
treated  subjects  for  about  3  months  after 
treatment.  In  one  practice,  only  5  to  6-year-old 
children  without  permanent  molars  have  been 
treated.  Early  clinical  results  obtained  several 
months  after  eruption  of  the  permanent  molars 
suggest  that  the  fluoride  is  reducing  the  incidence 
of  caries  in  these  teeth  compared  to  the  placebo 
group.  These  results  are  preliminary,  but  are 
encouraging  in  that  they  offer  a  reasonable  and 
simple  treatment  under  the  SPH  for  those 
individuals  with  rapid  and  extensive  cavitation. 

SUMMARY 

Fluoride  is  a  chemotherapeutic  agent  that  has 
no  important  medical  usages  and  appears  to  be  an 
unusually  safe  and  effective  cariostatic  agent. 
After  30  years  of  clinical  usage,  there  have  been 
no  reports  of  host  sensitivity,  bacterial  resistance, 
or  suprainfections.  When  given  in  therapeutic 
dosages  under  the  auspices  of  the  NSPH  it  can 
essentially  prevent  caries.  Even  when  given  in 
suboptimal  dosages  in  dentifrices,  a  20  to  30  per 
cent  reduction  in  caries  is  noted.  Fluoride  may 
work  by  eliminating  S.  mutans  from  its  main,  if 
not  only  oral  reservoir,  the  tooth  surface.  In  this 
sense,  intensive  topical  fluoride  treatment  may 
affect  a  bacteriological  cure  of  caries  which  would 
not  be  seen  with  water  fluoridation  or  with  fluoride 
dentifrices  and  which  would  explain  the  persistent 
anticaries  action  of  topical  fluorides.  Future  in¬ 
vestigations  should  address  themselves  to  finding 
the  optimal  treatment  schedule,  i.e.  one  that  can 
be  easily  implemented  and  which  will  provide 
maximum  benefit. 
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The  Role  of  Dentistry  in  the  Treatment  of 

Malignant  Disease^ 

Raymond  L.  Braham,  B.  D.  S.,  M.Sc.D.* 


To  an  unfortunately  large  number  of  dentists 
the  word  cancer,  in  relationship  to  their  pro¬ 
fession,  signifies  squamous  cell  carcinoma .  All 
too  many,  if  questioned  as  to  what  they  see  as 
being  the  role  of  the  dentist  in  the  treatment 
of  cancer,  will  respond  that  it  involves  the  pro¬ 
vision  of  prostheses  to  repair  the  mutilation  and 
restore  loss  of  function  caused  by  radical  surgery. 

Today,  however,  nothing  could  be  further  from 
the  truth.  A  period  of  less  than  a  generation 
has  seen  the  life  expectancy  of  patients  suffering 
from  malignant  disease  increase  dramatically! 
This  is  especially  so  in  the  case  of  children, 
in  whom  cancer  has  been  shown  to  be  the  lead¬ 
ing  cause  of  death,  second  only  to  traumatic 
accidents,  in  the  United  States. 

It  is  the  purpose  of  this  paper  to  show  how  the 
dentist,  working  as  an  essential  part  of  a  team,  can 
provide  an  invaluable  contribution  to  the  treat¬ 
ment  and  possible  recovery  of  the  patient. 

Various  factors  have  combined  to  bring  about 
this  dramatic  improvement  in  the  prognosis  of  the 
cancer  patient,’^:  (1)  New  antineoplastic  agents 
are  constantly  being  developed  and  refined.  Such 
drugs  include  the  antimetabolites  and  antibiotics 
such  as  Adriamycin.  (2)  New  techniques  have 
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been  developed,  such  as  combinations  of  radio¬ 
therapy  and  chemotherapy,  combination  chemo¬ 
therapy,  and  innovative  methods  of  utilizing  old 
drugs,  such  as  very  large  doses  of  methotrexate 
with  citrovorum  rescue.  (3)  Better  supportive 
therapy:  As  improved  antibiotics,  platelet  trans¬ 
fusions,  and  granulocyte  transfusions  have  be¬ 
come  available,  so  it  has  been  possible  to  minimize 
the  chances  of  fatal  toxicity  due  to  infection  or 
hemorrhage.  (4)  The  development  of  the  concept 
of  “Team  Approach  and  Total  Care,”  as  originally 
propounded  by  Farber.*^  This  entails  total  col¬ 
laboration  between  specialists  and  generalists 
involved  in  every  aspect  of  patient  care.  It  is 
dedicated  to  the  application  of  every  known 
means  of  therapy,  particularly  the  multimodal  and 
interdisciplinary  approach.  It  covers  all  aspects  of 
patient  care  through  definitive  therapy  and  family 
support.  The  “Team”  includes  all  the  profes¬ 
sionals  and  paraprofessionals  who  are  involved 
in  the  care  of  the  patient,  and  is  under  the  sole 
direction  of  the  Oncologist.  At  the  Children's 
Hospital  at  Stanford,  Palo  Alto,  California,  the 
concept  has  been  extended  to  include  two  highly 
important  members  as  a  part  of  the  treatment 
team:  the  patient  and  the  patient's  family.  Their 
informed  and  active  involvement  has  been  found 
to  contribute  greatly  to  the  success  of  the  patient's 
therapy.  (5)  The  most  important  factor  is  the 
philosophy  of  the  therapeutic  approach  whereby 
the  patient  and  family  are  given  certain  long-term 
goals,  this  being  directed  towards  the  eradication 
of  disease  and  a  return  to  normal  lifestyle  as  soon 
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as  possible.  The  all  important  factor  here  is  the 
understanding  that  the  disease  is  potentially 
lethal.  The  patient  is  treated  with  the  expectation 
that  he  is  going  to  do  well,  unless  fate  proves 
otherwise.  If  therapy  has  been  unsuccessful  in  the 
past  then  the  future  holds  the  prospect  of  some¬ 
thing  that  will  work.  The  achievement  of  this  goal 
is  the  target  of  every  member  of  the  team,  the  pa¬ 
tient,  and  his  family.  Unless  this  approach  is 
adopted  the  four  previous  factors  will  be  worth¬ 
less,  no  matter  how  great  the  advances  made 
therein. 

As  a  vital  member  of  the  treatment  team  the 
dentist  has  the  responsibility  of  insuring  the  oral 
health  and  well  being  of  the  patient.  As  will  be 
shown  later,  the  occurrence  of  dental  caries  and/or 
oral  infection  can  severely  compromise,  and  even 
halt,  the  treatment  of  the  neoplastic  disease.  To 
this  end  the  dentist  must  work  with  the  team,  in 
close  consultation  with  the  oncologist,  in  order  to 
prevent  and  treat  all  dental  and  oral  problems. 

From  the  foregoing  it  should  be  apparent  that 
the  dentist  can  be  involved  in  the  treatment  of 
two  specific  categories  of  patient:  (1)  those  with 
oral  cancer;  (2)  those  who  are  suffering  from 
malignant  disease  in  various  parts  of  the  body, 
but  who  are  exhibiting  oral,  head,  and  neck  com¬ 
plications  as  a  result  of  anticancer  therapy. 

TREATMENT  OF  INTRAORAL  MALIGNANCIES 

To  treat  an  intraoral  malignancy  correctly 
necessitates  a  complicated  interdisciplinary  and 
multimodal  approach  involving  the  cooperation  of 
surgical,  radiological,  and  dental  specialists.  The 
essential  requirement,  in  developing  a  plan  of 
action,  is  consultation  and  careful  planning. 

In  general,  the  overall  survival  rates  and  treat¬ 
ment  results  of  patients  with  oral  cancer  leave 
considerable  room  for  improvement.  Factors 
which  contribute  to  these  poor  results  are  mal¬ 
nutrition,  alcoholism,  smoking  habits  and  super¬ 
imposed  infection.  Furthermore,  the  patients 
often  present  with  the  disease  in  an  advanced 
stage.  Treatment  of  the  malignancy  usually  re¬ 
quires  a  preliminary  period  of  preparation  of  the 
patient,  including  alimentation,  local  improve¬ 
ment  of  the  state  of  the  oral  tissues,  and 
psychological  therapy. 

Definitive  therapy,  whether  the  modality  be 
surgical  or  radiotherapeutic,  should  never  be 


instigated  without  a  positive  diagnosis  of  malig¬ 
nancy,  confirmed  by  biopsy.  Exceptions  to  this 
rule  are  very  small  lesions  which  should  only  be 
biopsied  if  first  seen  by  the  specialist  who  will  be 
carrying  out  the  treatment.  If  a  very  small  lesion  is 
biopsied,  there  is  frequent  distortion  of  con¬ 
sistency  and  appearance  of  the  tumor,  which 
prevents  proper  evaluation  of  its  extent. 

One  of  the  most  effective  means  of  treatment  of 
intraoral  malignancy  is  surgery.  It  enables  all 
significant  margins  to  be  examined  and  some 
prognosis  to  be  hazarded  regarding  eventual  out¬ 
come.  If  a  lesion  is  removed  with  adequate 
margins  a  reasonable  degree  of  success  is  assured. 

Depending  upon  the  extent  and  location  of  the 
surgery  it  may  be  necessary  to  provide  a  pros¬ 
thesis.  The  detailed  ramifications  of  this  statement 
do  not  come  within  the  scope  of  this  paper,  but  it 
should  be  borne  in  mind  that  total  oral  health  and 
adequate  eating  ability  are  essential  to  complete 
recovery. 

DENTAL  CARE  AND  IRRADIATION  TREATMENT  FOR 
MALIGNANCY 

If  radiation  is  to  be  used  in  the  treatment  of 
head  and  neck  cancer  it  is  essential  that  the  patient 
be  subjected  to  the  most  stringent  dental  care. 
The  delivery  of  such  care  should  be  divided  into 
three  major  categories:  A)  Pre-irradiation;  B)  Dur¬ 
ing  irradiation;  C)  Post-irradiation. 

There  are  very  specific  aims  for  a  patient  who  is 
to  be  irradiated,  as  far  as  dental  care  is  concerned. 
The  incidence  and  severity  of  bone  necrosis  must 
be  decreased.  The  incidence  and  severity  of  post 
radiation  dental  caries  must  be  reduced.  In  the 
case  of  a  patient  who  is  totally  or  partially 
edentulous,  it  is  the  ultimate  aim  to  fit  dentures 
when  treatment  reactions  have  abated. 

Prior  to  radiation  therapy  the  patient  should  be 
carefully  evaluated  and  the  oral  cavity  put  in  com¬ 
pletely  caries-  and  infection-free  condition.  Teeth 
which  are  badly  involved  periodontally  should  be 
extracted.  Endodontic  therapy  should  be  carried 
out  on  pulpally  involved  teeth,  but  only  if  the 
eradication  of  all  infection  can  be  guaranteed.  If 
pulpal  therapy  is  contemplated  in  primary  teeth 
then  the  medication  used  should  be  formocresol, 
since  the  failure  rate  of  the  calcium  hydroxide 
pulpotomy  is  too  great  to  warrant  the  risk  of 
subsequent  infection.  All  teeth  with  carious 
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Fig.  1.  Post-radiation  desquamation  of  tongue. 

lesions  should  be  restored,  if  restorable,  otherwise 
they  should  be  extracted.  Existing  restorations 
that  show  evidence  of  marginal  deterioration 
should  be  replaced.  A  strict  program  of  oral  hy¬ 
giene  should  be  instituted  and  scrupulously  main¬ 
tained.  In  short,  the  mouth  must  be  in  such  a  good 
condition,  pre-irradiation,  that  therapy  for  the 
malignancy  will  not  be  compromised  by  dental 
problems  which  could  have  been  avoided.  This 
pre-irradiation  treatment  may  necessitate  the 
surgical  preparation  of  the  alveolar  ridges,  so  as 
better  to  accommodate  a  prosthesis  later  on. 
Antibiotic  coverage,  during  the  healing  stage,  is  a 
worthwhile  prophylactic  consideration  post 
surgery  prior  to  irradiation. 

There  are  five  possible  oral  complications  of 
cancer  radiotherapy  which  require  the  most  care¬ 
ful  attention  by  the  dentist:  (1)  Irradiation 
mucositis;  (2)  Xerostomia;  (3)  Ageusia — Hypo- 
geusia,  (absence  of,  or  lowered,  taste  sensation); 
(4)  Post-irradiation  caries;  (5)  Radionecrosis. 

Mucositis.  A  severe  mucositis  usually  develops 
during,  and  subsequent  to  radiation  therapy.  The 
initial  reaction  is  a  reddening  of  the  mucosa. 


followed  by  a  whitening,  sloughing,  and  desqua¬ 
mation  of  the  epithelial  cells  (Fig.  1).  The  degree  of 
mucositis  is  proportional  to  the  overall  dose, 
length  of  dose  treatments,  number  of  doses  given, 
amount  of  tissue  irradiated  (and  its  type),  and  the 
specific  type  of  radiation  equipment  used.  Apart 
from  the  severe  pain  experienced  by  the  patient, 
as  a  result  of  the  mucositis,  the  denuded  areas  of 
oral  mucosa  provide  portals  of  entry  for  infection 
which  may  compromise  the  cancer  therapy.  Treat¬ 
ment  of  the  condition  is  symptomatic,  its  aim 
being  both  palliative  and  antiseptic.  Dilute  salt  and 
soda  solutions  may  be  used  as  mouthrinses,  these 
also  helping  to  remove  the  oral  debris.  Demulcent 
mouthrinses,  based  on  glycerine,  and  containing 
bicarbonate  of  soda  and  thymol,  (Glyco-Thy- 
moline*),  also  provide  a  degree  of  symptomatic 
relief.  Viscous  xylocaine  has  also  been  used  with 
varying  degrees  of  success  to  alleviate  the  pain  of 
mucositis.  It  may  be  used  ad  lib,  but  care  should 
be  taken  before  meals  lest  the  gag  reflex  be 
abolished  and  food  accidentally  aspirated.  Yet 
another  solution  that  shows  considerable  promise 
in  alleviating  severe  mucositis  is  a  20  per  cent 
solution  of  Colloidal  Silver  Iodide,**  usedadlih  as 
a  mouthrinse.  This  may  be  used  up  to  four  weeks 
without  any  harmful  effects,  which  is  usually 
ample  time  to  control  the  problem.  This  has  the 
additional  advantage  that  no  organisms  will  live  in 
the  presence  of  the  salts  of  heavy  metals.  The 
chloride  and  iodide  of  silver  are  the  only  two 
halides  which  do  not  cause  argyria. 

Xerostomia .  When  more  than  5,000  rads  of 
radiation  are  directed  at  the  salivary  glands  they 
become  fibrosed  and  their  secretory  activity  falls 
off  very  markedly.  There  is  not  a  total  absence  of 
saliva,  but  what  is  left  is  of  a  very  creamy,  thick, 
ropey  nature  which,  to  all  intents  and  purposes, 
creates  a  “dry  mouth.”  This  is  especially  the  case 
if  bilateral  radiation  ports  are  employed  in  the 
treatment  of  nasopharyngeal  rhabdomyosar¬ 
comas,  both  parotid  glands  being  irradiated.  This 
condition  can  precipitate  oral  infection,  predis¬ 
pose  to  caries,  and  make  it  very  difficult  for  the 
patient  to  wear  dentures.  With  reduction  of 
salivary  flow,  its  protective  action  on  the  exposed 
surfaces  of  the  teeth  is  removed.  A  result  is  that 


*  Kress  and  Owen,  Bel  Air,  Maryland. 

**  Neo-Silvol,  Parke-Davis,  Detroit,  Michigan. 
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Fig.  2.  Radiation  caries. 


the  teeth  tend  to  become  extremely  sensitive  to 
hot  and  cold  stimuli. 

Xerostomia  is  a  very  difficult  problem  to  alle¬ 
viate.  Many  techniques  have  been  attempted  to 
solve  the  problem,  from  demulcent  lozenges,  to 
glycerine  mouthrinses,  to  pilocarpine.  None  has 
provided  truly  lasting  relief.  Recently,  a  synthetic 
saliva  has  been  tested,  which  seems  to  show  great 
promise.  The  basis  of  this  product  is  carboxy 
methylcellulose  and  saline,  with  various  salts  and 
other  agents  added  to  simulate  natural  saliva,  and 
buffer  it  to  the  same  pH. 

Loss  of  Taste.  Hypogeusia  has  been  found  to 
develop  at  around  3000  rads.  The  condition  be¬ 
comes  permanent  over  6000  rads.  Conger-  has 
shown  that  the  sensory  impairment  is  due  to 
irradiation  damage  to  the  microvillae.  or  surfaces 
of  the  taste  buds.  Varying  degrees  of  recovery 
occur  with  doses  below  6000  rads.  The  recovery  is 
apparent  within  60  to  120  days  and,  in  time,  may 
even  be  complete.' 

Post-irradiation  Caries.  Silverman  et  r//."  de¬ 
scribed  the  condition  known  as  post-irradiation 
caries.  It  is  a  delayed  reaction  occurring  anywhere 
between  2  and  10  months  post  therapy.  Various 
reasons  have  been  put  forward  as  to  the  cause: 
A)  reduction  of  salivary  gland  activity  with  in¬ 
creased  caries  susceptibility:  B)  heavy  plaque 
formation:  C)  fair  to  poor  oral  hygiene:  D)  reduc¬ 
tion  of  the  pH  of  saliva:  E)  an  actual  alteration 
in  the  enamel  structure  of  the  teeth.  The  main 
factors  appear  to  be  the  decreased  saliva  and 
reduction  of  pH.  Figure  2  shows  a  case  of  severe 
enamel  breakdown  occurring  approximately  10 


months  post-irradiation,  rreatment  of  the  prob¬ 
lem  is  by  full  coverage  of  involved  teeth  (stainless 
steel  crowns  in  ,)i-.nary  teeth).  The  condition  may 
be  prevented  by  following  the  routine  described 
by  Daly  et  al.f  using  fluoride  gel  applications  for  3 
minutes  per  day  in  a  soft  vinyl  custom  fluoride 
carrier.  Scrupulous  attention  to  oral  hygiene  is  the 
rule. 

Neerosis .  Kingt^/  al .■*  have  described  four  major 
sources  of  necrosis  in  the  oral  cavity  :  A)  trauma: 
B)  infection:  C)  irradiation:  D)  a  combination  of 
the  previous  three  factors. 

Trauma  may  be  due  to  ill-fitting  dentures, 
tobacco,  alcohol,  or  exposure  to  heat  or  cold. 

Infection  of  irradiated  tissues  can  occur  from 
any  source,  the  tissues  being  much  less  resistant  to 
normal  wear  and  tear.  Poor  oral  hygiene  only 
serves  to  aggravate  the  problem. 

Radionecrosis  usually  occurs  with  definite 
levels  of  radiation.  Lowering  the  dose  is  a  false 
compromise  for  obvious  reasons.  Because  the 
blood  supply  of  irradiated  tissues  is  markedly 
reduced  they  are  much  more  susceptible  to  infec¬ 
tion.  This  is  why  it  is  essential  for  a’l  invasive 
procedures  to  be  completed  prior  to  radiation 
therapy.  Figures  3  and  4  show  reaction  and 


Fig.  3.  Osteoradionecrosis. 
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Fig.  4.  Osteoradionecrosis. 

necrosis  in  the  oral  cavity  due  to  post  radiation 
infection. 

Trismus.  This  is  another  problem  of  the  cancer 
patient  who  has  received  radiation  therapy  to  the 
head  and  neck  region.  It  usually  becomes  apparent 
within  3  to  6  months  post-therapy,  and  is  caused 
by  fibrotic  changes  in  the  individual  units  of  the 
muscles  of  mastication.  The  problem  should  be 
anticipated  by  a  program  of  exercises  designed  to 
keep  these  muscles  in  constant  action,  thus  pre¬ 
venting  them  from  fibrosing  as  a  result  of  inac¬ 
tivity.  This  necessitates  close  cooperation  be¬ 
tween  the  dentist  and  the  physiotherapist. 

The  degree  of  trismus  that  occurs  often  depends 
on  whether  the  irradiation  was  bilateral  or  only 
unilateral.  The  exefcises  should  be  designed  so  as 
to  be  relatively  simple  to  perform.  Opening  and 
closing  the  mouth  as  wide  as  possible  20  times, 
each  group  of  exercises  being  repeated  three  or 
four  times  a  day.  Once  the  trismus  has  manifested 
itself,  it  is  essential  to  record  the  degree  of  opening 
at  regular  intervals.  The  patient  is  then  instructed 
in  intensive  home  exercises  in  an  attempt  to  regain 
the  lost  space.  If  these  exercises  fail  it  is  probably 
necessary  to  resort  to  various  types  of  prosthetic 
appliances  with  springs  and  elastics  in  order  to 
render  the  patient  some  mechanical  assistance  in 
stretching  and  exercising  the  muscles  of  mastica¬ 
tion.  The  design  of  these  appliances  is  very  much  a 
test  of  the  dentist's  and  physiotherapist's 
ingenuity! 

Pediatric  Patients.  Pediatric  patients  suffering 
from  malignancy,  be  it  generalized  or  head  and 
neck  in  location,  are  not  often  subject  to  squamous 


cell  carcinoma.  The  tumors  encountered  are 
usually  soft-tissue  sarcomas,  especially  the 
rhabdomyosarcoma  and  the  neuroblastoma.  This 
latter  is  the  second  most  common  malignancy  of 
children,  being  superceded  only  by  leukemia.^  For 
obvious  reasons  there  is  little  time  between 
diagnosis,  decision  as  to  mode  of  action,  and 
initiation  of  therapy  in  these  patients.  Their  dental 
treatment  is  conservative.  They  are  placed  on  a 
careful  oral  hygiene  and  preventive  program  and 
all  associated  with  them  are  impressed  with  the 
urgency  for  long  term  preservation  of  all  teeth 
present  at  the  time  of  irradiation.  Radiation  to  the 
primary  teeth  and  jaws  is  often  found  to  inhibit 
further  growth  of  developing  teeth  and  bones.  As  a 
result,  the  permanent  dentition  will  be  deficient. 
Therefore,  all  primary  teeth  present  in  the  mouth 
should  be  retained  as  long  as  possible.  Hence  the 
necessity  for  the  previously  described  horne 
fluoride  applications.  One  of  the  major  problems 
in  the  pediatric  age  group  is  that  of  motivation. 

Geriatric  Patients.  The  geriatric  patient  is  best 
managed,  throughout,  in  a  conservative  manner. 
Heroic  measures  can  serve  no  real  purpose  in 
these  patients,  and  it  is  far  better  that  their  dental 
treatment  be  conservative  and  palliative  than  that 
they  be  subjected  to  long  and  involved  dental  pro¬ 
cedures  which  only  serve  to  weaken  them  psy¬ 
chologically. 

CANCER  CHEMOTHERAPY  AND  ITS  ORAL 
RAMIFICATIONS 

The  past  decade  or  so  has  seen  a  dramatic 
increase  in  the  development  and  use  of  anti¬ 
neoplastic  drugs  for  the  treatment  of  disseminated 
neoplastic  conditions.  These  agents  are  also  being 
used  to  supplement  or  complement  surgical  and 
radiation  therapy. 

Put  into  simple  terms,  cancer  chemotherapy 
aims  to  preferentially  destroy  cancer  cells  while 
sparing,  within  the  bounds  of  feasibility,  the 
normal  cells  of  the  body.  Cancer  cells  exhibit  the 
characteristic  of  rapid  generation.  As  a  result  they 
are  actively  destroyed  by  agents  which  inhibit  cell 
replication.  These  agents  include  antibiotics,  anti¬ 
metabolites,  plant  alkaloids  and  numerous  other 
compounds.-^  Each  of  the  foregoing  agents,  or 
groups,  exhibits  its  own  antitumor  activity.  The 
latest  tiend,  however,  is  towards  combination 
therapy,  using  the  various  drugs  in  combinations 
or  sequences  that  have  the  following  advantages: 

(continued  on  page  34) 
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Fig.  5.  Multiple  petechiae  of  palate  due  to  pancytopenia. 


(continued  from  page  32) 

( 1 )  Lower  doses  of  individual  agents  may  be  used, 
since  the  overall  spectrum  of  activity  is  widened, 

(2)  Lowering  individual  doses  reduces  the  toxic 
side  effects  of  various  drugs. 

The  cellular  reproduction  of  the  bone  marrow 
and  the  epithelial  lining  of  the  oral  cavity  and 
gastro-intestinal  tract  is  extremely  rapid.  These 
rapidly  dividing  cells  are  highly  susceptible  to  the 
action  of  the  antineoplastic  agents.  As  a  result 
they  become  suppressed.  Because  the  mouth  is  a 
prime  focus  for  thermal,  physical,  and  chemical 
injuries  there  exists  a  gateway  for  infectious, 
hemorrhagic,  and  neurologic  complications,  un¬ 
less  the  problems  are  diagnosed  early  and  man¬ 
aged  with  the  utmost  care  and  consideration.  If 
these  complications  are  allowed  to  become 
dominant  they  will  hinder  or  negate  the  anticancer 
therapy  to  the  extent  that  the  patient  may  even 
succumb  to  the  side  effects  or  complications 
rather  than  to  the  actual  malignancy. 

HEMORRHAGIC  COMPLICATIONS 

The  antineoplastic  agents  in  use  today  have  the 
property  of  profound  and  long-lasting  depression 
of  the  bone  marrow.  By  interfering  with  the 
production  and  maturation  of  megakaryocytes 
they  cause  thrombocytopenia.  When  the  platelet 
count  of  the  blood  drops  below  20,()00/mm^, 
oral  bleeding  commonly  occurs.  The  hemorrhage 
tends  to  occur  at  points  where  the  mucosa  is  sub¬ 
jected  to  trauma  such  as  food  impaction.  It  is  an 
intermittent  oozing,  recurring  as  the  soft,  friable 


clots  form  and  are  continually  knocked  away  by 
traumatic  influences. 

The  hemorrhage  is  relatively  easily  controlled 
by  transfusions  of  platelets.  One  unit  of  platelets 
will  increase  the  platelet  count  of  the  recipient  by 
13,000  to  15,000/mm-*  per  mm-,  of  body  surface.-"’ 
However,  the  platelet  half-life  is  only  24  to  48 
hours.  Therefore  platelets  in  doses  sufficient  to 
raise  the  count  30,000  to  50,000/mm-*  have  to  be 
administered  2  or  3  times  each  week,  in  order  to 
maintain  the  platelet  count  above  20,000/mm-*, 
until  bone  marrow  recovery  is  sufficiently  far 
advanced  to  restore  the  platelet  formation.^ 

During  periods  of  thrombocytopenia  it  is  not 
feasible  to  carry  out  normal  oral  hygiene  pro¬ 
cedures,  since  such  activities  as  tooth  brushing 
and  flossing  will  cause  severe  hemorrhage.  Oral 
hygiene  should  be  attempted  by  the  judicious  use 
of  rinses  with  hydrogen  peroxide,  well  diluted,  so 
as  to  attempt  the  removal  of  oral  debris  with 
minimum  trauma. 

Figure  5  shows  multiple  palatal  petechiae  due  to 
pancytopenia, 

INFECTIOUS  COMPLICATIONS 

The  patient  suffering  from  nonimmunosuppres¬ 
sive  malignant  disease  is  predisposed  to  infection 
by  cancer  chemotherapy.  Those  patients  suffering 
from  leukemia,  lymphoma,  and  myeloma,  (these 
being  diseases  that  depress  one  or  other  of  the 
immune  response  mechanisms  of  the  body)  are 
even  more  disposed  to  infections  by  the  anti¬ 
neoplastic  drugs.  The  chemotherapeutic  agents 
lower  the  patient’s  immunity  by  reducing  leuko¬ 
penia,  inhibiting  antibody  responses,  blocking  the 
mononuclear  phase  of  the  inflammatory  reaction, 
and  abolishing  the  development  of  delayed  hyper¬ 
sensitivity.**  By  interfering  with  the  growth  and 
development  of  the  cells  of  the  oral  mucosa,  many 
of  these  agents  bring  about  a  lowering  of  the  tissue 
barrier  against  infection. 

Most  of  the  opportunistic  infections  in  patients 
receiving  cancer  chemotherapy  are  bacterial, 
fungal,  or  mixed  fungal  and  bacterial.^  Viral 
infections  are,  fortunately,  relatively  infrequent. 
When  they  do  occur  they  are  usually  in  the  form  of 
Herpes  simplex.  In  uncomplicated  cases  the 
herpetic  infection  follows  its  usual  course  of  ap¬ 
proximately  10  days.  However,  oral  herpes  can 
lead  to  pulmonary  complications  and  infections 
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disseminated  throughout  the  body,  so  it  should  not 
be  treated  lightly. 

With  the  advent  of  the  broad-spectrum  anti¬ 
biotics  and  penicillinase-resistant  penicillins  it  has 
become  easier  to  control  the  gram  positive 
Staphylococcal  and  Streptococcal  infections  that 
used  to  predominate.  The  result  is  that  one  now 
finds  more  and  more  opportunistic  gram  negative 
infections  occurring.  Pseudomonas,  a  relatively 
harmless  organism  in  the  healthy  individual, 
becomes  devastatingly  pathogenic  in  the  immune 
deficient  patient,  being  even  more  dangerous  be¬ 
cause  it  is  extremely  hydrophilic  and  found,  very 
commonly,  in  the  hospital  environment.  Pre¬ 
cautions  against  this  organism  include  insuring 
that  toothbrushes  are  not  left  on  the  side  of  the 
washbasin  in  a  pool  of  water,  but  are  rinsed  out 
carefully,  then  shaken  thoroughly,  and  hung  to 
dry  in  the  toothbrush  rack.  Water  containers 
should  be  disposable,  and  children  must  not  be 
allowed  to  indulge  in  the  all  too  common  practice 
of  using  each  others,  or  in  the  occasional  cases, 
“communar"  toothbrushes.  This  last  is  occa¬ 
sionally  seen  in  large  families,  where  the  parents 
are  trying  to  cut  down  on  overheads.  Water 
irrigating  devices  are  totally  to  be  discoraged  since 
they  run  the  risk  of  pumping  organisms  and  infec¬ 
tion  into  the  blood  stream.  Antibiotics  such  as 
Amphotericin-B  that  are  used  to  control  the  gram 
negative  infections,  are  so  highly  toxic  in  them¬ 
selves  that  every  effort  should  be  made  to  avoid 
the  risk  of  a  patient  contracting  one  of  these 
superinfections. 

The  most  common  opportunistic  fungal  infec¬ 
tion  is  Candidiasis,  due  most  often  to  Candida 
albicans.  Early  Candidiasis  may  be  treated  with 
1:1,000  Nystatin  mouthrinses,  or  dilute  acqueous 
benzalkonium  chloride,  (Zephiran).  Severe  sys¬ 
temic  infections  require  the  administration  of 
intra-venous  Amphotericin-B.  This  can  cause 
renal  shutdown,  so  it  has  to  be  very  carefully 
monitored. 

CYTOTOXIC  REACTIONS  TO  CHEMOTHERAPY 

Some  of  the  antineoplastic  antibiotics,  spe¬ 
cifically  Adriamycin,  its  structural  analog  Dauno- 
mycin,  and  Actinomycin-D,  are  destructive  to 
tissue  to  such  an  extent  that  the  effects  exceed 
that  of  simple  inhibition  of  cell  proliferation.-^  All 
three  will  cause  skin  necrosis  at  the  sites  of  local 


infiltration.  Each  is  cytocidal  to  the  oral  and 
gastro-intestinal  mucosa,  causing  severe  ulcera¬ 
tion  of  all  oral  surfaces.  Treatment  is  essentially 
symptomatic  and  palliative  as  previously  de¬ 
scribed  under  mucositis. 

NEUROLOGIC  COMPLICATIONS 

Some  of  the  anticancer  drugs  exhibit  varying 
degrees  of  neurotoxicity.  Perhaps  the  one  that 
causes  the  most  obvious  symptoms  is  vincristine 
sulfate  (Oncovin).  The  complications  are  mani¬ 
fested  mostly  as  neuropathies  of  both  sensory  and 
motor  nerves.  Dose  and  duration  are  directly 
related  to  degree  of  reaction."*  Trigeminal  and 
facial  nerve  degeneration,  caused  by  vincristine, 
can  produce  a  neuralgic  pain  very  akin  to  that  of 
toothache,  which  is  extremely  difficult  to 
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diagnose  differentially,  unless  one  is  on  the  look¬ 
out  for  it. 

SUMMARY 

Assuming  that  the  various  blood  components 
are  at  satisfactory  levels,  the  following  generali¬ 
ties  may  be  made: 

(1)  Infection  must  be  prevented.  Teeth  with 
total  pulpal  necrosis  should  be  extracted — if 
radiation  is  contemplated,  all  surgery  should  be 
completed  at  least  10  to  14  days  beforehand. 
Formocresol  pulpotomies  should  be  carried  out  on 
primary  teeth  with  partial  necrosis  of  the  pulp. 
The  calcium  hydroxide  pulpotomy  is  to  be  avoided 
in  view  of  its  relatively  high  rate  of  failure. 
Endodontic  therapy  is  only  to  be  encouraged  if 
total  elimination  of  all  foci  of  infection  can  be 
guaranteed.  No  procedures  should  be  carried  out 
in  the  presence  of  infection  unless  the  supervising 
onclogist  so  directs,  and  then  only  with  adequate 
antibiotic  coverage.  Topical  applications  of  mild 
antiseptics  should  be  used  for  ulcerated  areas. 
Only  soft,  multi-tufted  toothbrushes  should  be 
used;  they  must  be  air-dried.  No  water  irrigation 
devices  should  be  used.  Scrupulous  oral  hygiene 
must  be  maintained.  Use  dental  floss  with  great 
caution. 

(2)  Pre-irradiation  care:  Extract  teeth  with  ques¬ 
tionable  prognosis  which  are  in  the  field  of  radia¬ 
tion.  All  extractions  to  be  completed  10  to  14  days 
prior  to  therapy.  Replace  broken  or  deficient 
restorations.  Remove  orthodontic  appliances. 

(3)  Post-irradiation  care:  Daily  self-application, 
for  5  minutes,  of  I  per  cent  neutral  fluoride  to 
thoroughly  cleaned  teeth.  Apply  xylocaine, 
(viscous.)  p.r.n.  Liberal  use  of  synthetic  saliva. 
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Caries  Prevention  by  Electroless 
Deposition  of  Metals  • 

A  Preliminary  Primate  Study 

D.  E.  Outright,  D.D.S.,  Ph.D.,*  R.  D.  Woody,  D.D.S.,**  T.  J.  O’Keefe,  Ph.D.t 
and  J.  I.  Hoffman,  B.S.,  M.P.H.,  D.D.S4 


The  dental  profession’s  quest  for  a  durable 
material  that  could  be  used  to  coat  teeth  ana  pre¬ 
vent  decay  has  been  long  and  relatively  unsuc¬ 
cessful  until  the  last  decade. 

During  the  1970’s  several  pit  and  fissure  seal¬ 
ants  have  been  tested  with  varying  success.  The 
materials  (or  methods)  used  were  cyanoacrylate,^ 
polyurethane,*^  bis-GMA  systems,-*’^®  **’*^  poly- 
phosphonates*  and  others.  In  all  cases,  the  enamel 
was  etched  with  acid  before  the  sealant  was 
applied.  The  tensile  bond  strength  of  various 
systems  was  reported  by  William,  Von  Fraun¬ 
hofer,  and  Winter*^  who  found  greater  retentive 
strength  with  the  bis-GMA  system.  The  effects  of 
variable  methods  of  application  of  bis-GMA 
systems  demonstrated  better  results  with  a  low 
viscosity  material.^  Duration  and  percentage  of 
retention  were  reported  from  bis-GMA  systems 
by  Harding  and  Buonocore,^  Burt  et  al.,^  New- 
brun*^  and  Horowitz,  Hiefetz,and  McCune.^The 
retention  of  the  sealant  was  reported  at  two  years 
as  73  per  cent  completely  retained,  1 1  per  cent 
partly  retained  and  16  per  cent  completely  absent.® 
A  similar  study^  at  6  months  reported  39  per  cent 
of  sealant  intact,  44.2  per  cent  partially  present 


*  Colonel,  Dental  Corps,  Commander,  U.S.  Army  Institute  of 
Dental  Research,  Walter  Reed  Army  Medical  Center,  Washington, 
D.C.  American  Dental  Association;  American  Academy  of  Oral 
Pathology  and  American  Academy  of  Oral  Medicine. 

**  Lieutenant  Colonel,  Dental  Corps,  Assistant  Chief,  Division 
of  Dental  Materials,  U.S.  Army  Institute  of  Dental  Research,  Walter 
Reed  .Army  Medical  Center,  Washington,  D.C.  20012. 

t  Professor  of  Metallurgical  Engineering,  and  Senior  Research 
Investigator  Materials  Research  Center,  University  of  Missouri- 
Rolla,  Rolla,  Missouri  65401. 

t  Lieutenant  Colonel,  Dental  Corps,  Chief,  Dental  Research 
Division,  U.S.  Army  Medical  Research  and  Development  Com¬ 
mand,  Washington,  D.C.  20314. 


and  16.8  per  cent  completely  lost.  The  effective¬ 
ness  of  the  sealant  in  preventing  caries  was  re¬ 
ported  as  67  per  cent  at  two  years. ^  Hinding®  and 
Rock^  have  reported  extended  cariostasis  even 
after  partial  loss  of  the  sealant. 

This  brief  survey  of  the  literature  indicates  the 
problems  involved  with  these  systems  include: 
(1)  the  loss  of  the  sealant®’®;  (2)  the  loss  of  part  of 
the  sealant  leaving  rough  margins®;  (3)  variability 
of  success  according  to  method  of  application'; 
(4)  failure  to  penetrate  pits  and  fissures®;  (5)  leak¬ 
ing  margins®;  and  (6)  inability  to  protect  inter- 
proximal  surfaces. 

In  1972  the  U.S.  Army  Medical  Research  and 
Development  Command  in  conjunction  with  Uni¬ 
versity  of  Missouri- Rolla  Materials  Research 
Center  at  Rolla,  Missouri,  began  research  into  a 
new  method  of  tooth  protection.  This  involved  the 
electroless  deposition  of  metal  onto  a  prepared 
enamel  surface  and  was  described  by  O’Keefe 
et  al,  in  1974. This  method  of  protecting  teeth 
promises  to  obviate  certain  of  the  problems  asso¬ 
ciated  with  the  present  pit  and  fissures  sealants. 

The  clinical  trials  of  this  unique  method  of  tooth 
protection  in  primates  and  preliminary  studies  of 
humans  at  the  U.S.  Army  Institute  of  Dental  Re¬ 
search  constitute  the  subject  of  this  paper. 

METHOD  AND  MATERIALS 

Six  Macacus  Rhesus  monkeys  were  anesthe¬ 
tized  with  .5  ml  Sernylan  (10  mg)  and  .5  ml  of 
Pentobarbital  (64  mg).  The  mouth  of  the  subject 
was  propped  open  allowing  ready  access  to  the 
posterior  teeth  of  both  arches.  In  each  animal  the 
maxillary  left  and  mandibular  right  posterior 
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Fig.  I.  One  week  sample  coated  with  AgNO.-,.  The  entire 
occlusal  surfaces  of  the  teeth  are  coated  and  parts  of  facial 
and  lingual  areas  are  irregularly  coated.  Areas  subjected  to 
occlusal  wear,  appear  a  lighter  gray. 

quadrants  were  isolated  with  cotton  rolls  and  used 
as  experimental  sites.  Occlusal  surfaces  of  the 
experimental  posterior  teeth  were  etched  with  50 
per  cent  for  one  minute,  then  rinsed  with 

distilled  H2O  and  dried  with  compressed  air.  One 
of  the  following  metal  solutions,  IN  AgF,  IN 
AgNO;},  or  AuCl.},  was  applied  to  the  etched 
occlusal  surface  with  cotton  tip  applicators  and 
reduced  with  hydrazine  concentrations  of  .75  per 
cent  or  1.5  per  cent.  The  quadrants  treated  with 
silver  compounds  received  eight  repetitions  of  the 
above  metal  coating  sequence  and  the  gold  re¬ 
ceived  fourteen.  Following  a  metal  coating  of  AgF 


Fig.  2.  One  month  sample  coated  with  AgNO;,.  The  areas 
subjected  to  occlusal  wear  are  nearly  devoid  of  metal. 


Fig.  3.  Two  months  sample  coating  with  AgNO.-,.  These 
samples  are  almost  identical  to  the  one  month  sample. 

one  animal  was  treated  by  condensing  and 
burnishing  amalgam*  on  the  coated  occlusal  sur¬ 
faces.  All  arches  were  immediately  inspected  for 
any  clinical  evidence  of  injury.  The  animals  were 
placed  on  a  hard  food  diet**  for  the  duration  of 
the  experiment. 

All  animals  were  anesthetized  and  examined  at 
1  week,  1  month,  3  months,  and  6  months  for 
evidence  of  retention  of  the  metal  and  to  note  any 
adverse  effects  which  might  have  occurred  to  the 
tissue.  Each  arch  was  photographed  at  each  time 
period. 

RESULTS:  METAL  COATED  SURFACES 

Following  application  of  the  metal  solutions  of 
AgF,  AgNOa  or  AuClg,  there  was  no  clinical 
evidence  of  any  injury  to  the  soft  tissues,  although 
some  solutions  had  inadvertently  contacted  the 
gingiva. 

One  Week.  The  gingival  soft  tissues  around  the 
coated  teeth  appeared  normal  when  compared 
with  the  opposite  control  arches. 

The  metal  coating  on  the  teeth  had  oxidized, 
presenting  a  characteristic  gray  black  color.  All  of 
the  metallized  surfaces  were  smooth,  with  the 
metal  firmly  adherent  and  uniformly  dark  in  color. 
In  the  area  of  occlusal  facets  the  coating  showed 
evidence  of  wear  (Fig.  1).  The  facets  of  exposed 
dentin  on  the  few  deciduous  teeth  coated  poorly 
initially  and  demonstrated  almost  complete  loss  of 
the  coating. 

*  Dispersalloy,  Johnson  and  Johnson,  New  Brunswick,  N.J. 

**  Purina  Monkey  Chow,  Ralston  Purina  Co.,  St.  Louis,  Mo. 
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Fig.  5.  Six  months  sample  coated  with  AgNO;,.  Change 
from  3  to  6  months  is  minimal.  Notice  even  very  small  enamel 
pits  are  still  coated. 


Fig.  4.  Three  months  sample  coated  with  AgNO;,.  Al¬ 
though  the  areas  of  occlusal' wear  are  increasing  in  size  the 
fissures  remain  fully  coated. 


One  Month.  The  one-month  samples  were 
similar  to  the  one-week  samples;  however,  12  per 
cent  of  the  occlusal  pits  and  fissures  had  lost  the 
amalgam.  This  loss  did  not  affect  the  subjacent 
metal  coating  (Fig.  7). 

Two  Months  and  Three  Months.  These  time 
samples  showed  a  continued  slow  loss  of  amalgam 
from  the  pits  and  fissures. 

Six  Months.  The  mandibular  arches  had  lost  66 
per  cent  of  the  amalgam  and  the  maxilla  58  per 
cent.  The  plating  was  generally  still  intact  after 
the  amalgam  loss  (Fig.  8). 

(continued  on  page  41) 


No  clinical  difference  was  apparent  between 
any  of  the  metals,  hydrazine  concentrations,  or 
application  variations. 

One  Month.  All  the  metallized  surfaces  except 
areas  of  heavy  occlusal  contact  remained  identical 
to  the  1-week  samples  (Fig.  2).  The  pits  and  fis¬ 
sures  were  still  coated  and  appeared  free  of  debris. 
Areas  of  exposed  dentin  was  devoid  of  metal 
coating.  No  difference  in  the  metal  coating  could 
be  detected,  regardless  of  the  type  of  metal  or 
method  of  application. 

Two  Months.  Except  for  minimal  loss  due  to 
occlusal  wear,  the  two-month  samples  of  all  types 
appeared  identical  to  the  one-month  samples 
(Fig.  3). 

Three  Months.  All  three-month  samples  were 
essentially  identical  with  the  two-month  samples 
(Fig.  4). 

Six-Months .  All  samples  at  6  months  resembled 
the  1  and  2-month  samples.  All  pits  and  fissures 
remained  coated.  The  soft  tissue  was  normal  and 
the  entire  occlusal  surfaces  remained  free  of 
plaque  and  debris  (Fig.  5).  Loss  of  the  metal 
coating  had  occurred  primarily  in  the  areas  of 
heavy  occlusal  contact  showing  facets  of  wear. 


RESULTS:  TEETH  WITH  AMALGAM  CONDENSED  AND 
BURNISHED  ONTO  THE  METAL  COATED  OCCLUSAL 
SURFACE. 


Fig.  6.  One  week  sample  of  AgF  plus  burnished  amalgam. 
The  areas  of  wear  are  a  light  gray  showing  the  metal  is 
wearing  thin.  Each  pit  and  fissure  still  retains  the  amalgam. 


One  Week.  The  amalgam  was  present  as  small 
globular  masses  in  all  the  pits  and  fissures  ( Fig.  6). 
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Fig.  7.  One  month  sample  of  AgF  plus  burnished  amalgam. 
The  wear  facets  are  almost  white  showing  little  remaining 
metal.  The  amalgam  has  been  lost  from  certain  fissures. 


Fig.  8.  Six  months  sample  of  AgF  plus  burnished  amalgam. 
The  fissures  showing  loss  of  amalgam  still  retain  the  metal 
coating. 


» 


(continued  from  page  39) 

DISCUSSION 

The  electroless  plating  or  metallizing  of  the 
enamel  surfaces  of  teeth  is  a  feasible  and  unique 
technique.  The  acid  etched  enamel  surfaces 
apparently  created  a  reactive  surface  for  metal 
film  adherence,  since  nonetched  surfaces  could 
not  be  coated.  This  film  of  metal  persisted  in  the 
pits  and  fissures  throughout  the  6  months  of  this 
experiment,  with  loss  of  the  coating  occurring 
mainly  in  areas  of  heavy  occlusal  contact.  After 
the  first  month,  only  slight  changes  could  be  de¬ 
tected  in  the  wear  of  the  metal  films. 

Examination  of  the  teeth  with  amalgam  over¬ 
lays  demonstrated  the  feasibility  of  adhering 
amalgam  to  the  metal  films.  In  this  study  the  per¬ 
centage  of  fissures  with  amalgam  remaining  was 
comparable  to  the  adhesive  resin  sealant  remain¬ 
ing  at  the  same  time  period  as  reported  by  several 
authors. This  demonstrated  adherence  be¬ 
tween  these  metal  coatings  and  amalgam  also  sug¬ 
gests  their  ability  to  act  as  an  intermediate 
liner,  bonding  amalgam  restorations  to  tooth 
structure. 

Preliminary  testing  of  antibacterial  in  vitro  and 
in  vivo  properties  of  the  silver  coatings  was  also 
accomplished.  Paper  discs  were  saturated  with 
either  (1)  silver  fluoride  solution.  (2)  hydrazine 
solution,  or  (3)  silver  fluoride  solution,  followed 
by  reduction  with  hydrazine  solution.  The  discs 
were  placed  on  blood  agar  plates  seeded  with  the 
following  bacterial  species:  Streptococcus  niitis. 


Staphylococcus  aureus.  Staphylococcus  cpi- 
dcrniidis,  and  Escherichia  coli.  In  addition, 
enamel  cylinders  were  treated  with  the  silver  seal¬ 
ant  according  to  the  recommended  procedure  and 
placed  on  the  seeded  blood  agar  suifaces. 

After  24-hour  incubation,  inhibition  zones 
formed  around  all  paper  discs  except  those  treated 
with  hydrazine  solution  only.  The  width  of  the 
inhibition  zones  measured  from  the  periphery  of 
the  disc  was  approximately  5  mm  for  silver  treated 
discs  and  3-4  mm  for  discs  treated  with  silver 
and  hydrazine  solutions.  Inhibition  zones  around 
enamel  cylinders  treated  as  described  above  were 
much  smaller  (approximately  1  mm),  possibly 
because  their  surfaces  are  slightly  convex,  which 
prevented  good  contact  with  the  surface  of  the 
media. 

Preliminary  in  vivo  bacterial  studies  involved 
the  placing  of  electroless  silver  coated  enamel 
discs  in  a  palatal  prosthesis.  This  prosthesis  was 
worn  in  the  mouth  for  various  intervals  up  to  4 
days.  Scanning  electron  microscopy  of  the  disc 
surface  revealed  infrequent  bacteria  on  the  coated 
specimens,  yet  the  uncoated  enamel  specimens 
possessed  large  deposits  of  bacteria.  When  the 
discs  were  sectioned  it  was  found  the  metal  film 
had  penetrated  the  etched  enamel  surface  up  to  15 
microns. 

From  this  group  of  preliminary  experiments  it 
appears  that  the  electroless  coated  silver  metals 
possess  antibacterial  properties. 

There  is  great  potential  for  the  use  of  electroless 
deposited  metals  as  a  preventive  material.  This 
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method  of  tooth  protection  is  not  subject  to  many 
of  the  shortcomings  of  resin  type  pit  and  fissure 
sealants.  It  is  not  lost  from  the  pits  and  fissures,  it 
is  antibacterial,  and  can  be  used  to  coat  the  inter- 
proximal  surfaces.  If  used  in  children,  this  system 
has  the  potential  to  provide  the  greatest  amount 
of  protection  to  the  dentition  at  the  time  of  greatest 
need.  It  also  may  be  a  method  of  providing  protec¬ 
tion  to  the  soldier  who  must  undergo  long  periods 
of  stress  and  decreased  oral  hygiene  in  the  field. 

The  dark  color  of  the  oxidized  silver  coated 
surface  is  objectionable,  but,  if  this  process  is 
viewed  as  a  preventive  technique  and  is  selec¬ 
tively  deposited  only  on  proximal  surfaces  and  in 
pits  and  fissures,  much  of  the  objection  due  to  the 
color  can  be  overcome.  Further,  because  this 
coating  on  smooth  surfaces  is  12-15  microns 
thick,  it  can  be  removed  from  flat  exposed  sur¬ 
faces  during  early  adulthood  if  desired. 

CONCLUSIONS 

Under  the  conditions  of  this  experiment  the 
following  facts  have  been  established  concerning 
electroless  plating  of  teeth:  (1)  This  system  of 
metallizing  teeth  is  feasible.  (2)  The  metal  coating 
is  firmly  adherent  for  a  period  in  excess  of  6 
months.  (3)  The  color  is  objectionable  if  the  entire 
crown  is  coated  but  appears  identical  to  amalgam 
if  selectively  applied  to  the  pits  and  fissures.  (4) 
Amalgam  will  interact  with  the  metallized  surface. 
(5)  Preliminary  studies  indicate  antibacterial  and 
antiplaque  potential.  (6)  Many  of  the  problems 
inherent  in  conventional  pit  and  fissure  sealants 
are  obviated. 

Other  studies  are  in  progress  further  character¬ 
izing  and  testing  this  process  at  U.S.  Army  Insti¬ 
tute  of  Dental  Research  and  the  University  of 
Missouri- Rolla,  Materials  Research  Center. 
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Journal  of  PREVENTIVE  DENTISTRY 


160  million  Americans 
can  be  wrong... 


until  theyYe  softened  up. 


Yes,  a  lot  of  Americans  are  still  looking  for  a  good  scrub  when  they  brush  their  teeth . .  .this  means  hard  t<x)th- 
brushes.  Brushes  that  can  injure  the  gingiva  and  still  not  do  a  good  job  ofsulcular  plaque  removal. Youd  be  surprised 
how  many  people  regard  a  little  bleeding  during  brushing  as  "natural”! 

Clearly,  160million  Americans  are  misinformed. 

But  they’  1 1 1  isten  to  )Ou . . .  research  has  shown  that  most  patients  wi  1 1  real  ly  fol  low  a  dentist’s  or  hygienist’s  oral 
health  instructions.  So  set  your  patients  straightand  soften  them  up.  Recommend  the  ORAL-B  Tooth-Gum  Brush. 

Every  ORAL-B  Tooth-Gum  Brush  is  a  soft  brush...  each  is  multitufted  with  end-rounded,  polished  nylon 
filaments. .  .firm,  yet  flexible. .  .a  perfect  home  instrument  for  safe  removal  of  surface  and  intrasulcular  plaque  with 
minimal  gingival  trauma. 


(SSP 


Division  of 

Cooper  Laboratories,  Inc. 
Wayne,  New  Jersey  07470 


Because  the  soft  brush  is  best...it’s  the  only  kind  we  make. 


For  more  information  circle  15  on  card. 


COS-M9/tOO-<7 


Mfefve  conquered  the  one  biq  problem 
of  high-priced  Fluoride  nnses. 
The  high  price. 


Presenting 


The  only  $1.00  home  care 
fluoride  rinse  with  the 

EXCLUSIVE  FRESHNESS 
GUARANTEE. 

NaFrinse,  and  only  NaFrinse  provides  your 
patient  with  the  freshest  possible  solution, 
because  the  sodium  fluoride  is  not  activated 
until  it  is  ready  for  use.  Therefore  the  shelf 
life  of  NaFrinse  is  indefinite.  You  and  your 
patient  are  assured  of  100%  freshness 
bottle  after  bottle. 


Now  available  in  four  forms: 
NaFrinse/ACIDULATED  oral  rinse  and 
systemic  supplement.  Acidulated  phosphate 
fluoride/low  pH;  for  daily  home  use. 

NaFrinse/NEUTRAL  —  for  topical 
application  only;  neutral  0.05%  sodium 
fluoride  dental  rinse  for  daily  home  use. 
NaFrinse/PLAIN  —  no  coloring  or  flavor 
added;  neutral  0.05%  oral  rinse  for  topical 
application  only. 

NaFrinse/.2%  WEEKLY  —  neutral  sodium 
fluoride  dental  rinse  for  weekly  use.  Each 
bottle  sufficient  for  six  months  mouthrinsing. 

Necessary  protection  at  an 
affordable  price... 

High-priced  fluoride  rinses  add  unnecessarily  high 
costs  to  a  patient  fluoride  mouthrinse  program  — 
to  the  dentist  when  he  purchases  it,  and  to  the 
patient  when  it  is  prescribed. 

At  the  dentist’s  cost  of  $1.00  per  bottle,  it  is 
economically  feasible  to  give  NaFrinse  away.  For 
dentists  who  wish  to  prescribe,  NaFrinse  provides 
tremendous  savings  to  the  patients.  The  average 
cost  of  NaFrinse  at  the  pharmacy  is  approximately 
$1.75  per  bottle.  The  savings  is  compounded 
when  there  is  more  than  one  child  in  the  family. 


"UW  10733-571-16 
WARNING:  OO  NOT  SWAUOW 

Contents  SOOtt 


rNlF 

"d)' 

ipf] 

rilAr 

m 

m 

^  SODIUM  FLUORIDE 

HOME  CARE  MOUTHRINSE 
CONTROL  OF  DENTAL  CARIES 

contains  0  05%  sodium  fluorkJ* 
in  a  neutral  aqueous  solution 

for  maximum  results 

'JSE  THIS  MOUTHRINSE  EVERY  DAY 

directions 

dispensing  cup  (furnished  with  tW 
**)  with  NaFrinse  to  the  10cc*l0w 
Qfaduation  mark,  as  shown  embossed  on 
^  column  of  the  cup.  (lOcc  or  10ml  i» 
“•valent  to  2  teaspoonfuls.) 

'•‘"'ion:  ,u  s  A  )  law  ptohibils  dup*"*'"* 

Without  prttcrtption 

lo?***^  ^°^tents  of  the  cup  into  mouth.  ^ 
,  minute  swish  the  fluoride  mou^ 
forth  the  teeth  as  well  as  back  i 
tenth  i!'^°‘^9h  the  spaces  between  W 

**»aiiow  spit  out  the  solution: -do  •'®' 

wore  accidentBlIy 
■  no  adverse  reaction  would  ^0*“" 
P  O  BOX  1736/ 
PHILA  .  PA  I9t05 
215/978-6177 


Children  like  NaFRINSE  . . . 

Our  specially  developed  wild-fruit  flavor  and  new 
lemon-lime  flavor  have  been  taste-tested  by  numerous 
children  with  excellent  results.  These  delicious  flavors 
help  to  maintain  their  daily  regimen  of  rinsing. 

Safety  plus... 

Every  bottle  of  NaFrinse  comes  complete  with  a 
child-proof  safety  cap,  a  graduated  dispensing 
cup  and  full  instructions  for  home  use  on 
each  bottle. 

Topical  fluorides  for  adults. . . 

Individuals  who  are  prone  to  dental  caries 
should  be  given  a  vigorous  regimen  of  topical 
fluoride  applications.  Persons  who  are  under¬ 
going  or  have  undergone  therapeutic  irradiation, 
who  have  severe  xerostomia  or  who  may  develop 
cemental  caries  where  there  has  been  gingival 
recession  should  receive  multiple  and  frequent 
exposure  to  topically  applied  fluorides. 

for  prescribing  NaFRINSE.  . . 

Send  us  the  name  and  address  of  your  pharma¬ 
cist  or  ask  him  to  write  or  phone  for  NaFrinse. 
Prescription  pads  available  upon  request. 


ORACHEM 


|mAR/VtACEUTICALS| 

OraChem  Pharmaceuticals,  9990  Global  Road, 
Philadelphia,  PA  19115 

For  rush  orders  phone  toll-.'ree,  1-800-523-4884. 

In  Pennsylvania  call  collect  (215)  978-6177. 

I - 

I  Mail  order  to: 

I  OraChem 

9990  Global  Road,  Phila.,  PA  19115 

Rush  the  following  order  of  NaFrinse  at  $12.00  per 
I  case  prepaid.  (Each  case  contains  12  bottles).  The 
I  "daily”  bottles  contain  500  ml  each;  the  "weekly” 
bottles  contain  8  oz.  each. 

Number  of  Cases 

I  _ ACIDULATED /daily  _ Wild  Fruit 

I  _ Lemon-Lime 

I _ NEUTRAL/daily  _ Wild  Fruit 

I  _ Lemon-Lime 


Prevention  of 
dental  caries... 

To  combat  dental  caries  we 
must  resort  to  preventive 
means  in  addition  to  repair 


$1.00 


_ PLAIN /daily  Without  Coloring 

or  Flavor 

_ 2%  WEEKLY  _ Wild  Fruit 

_ Lemon-Lime 

□  Check  enclosed  (deduct  2%)  □  Bill  me 
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Editorial 


The  main  reason  for  my  accepting 
the  honour  of  guest-editing  two  Issues 
of  the  Journal  is  the  unique  opportunity 
to  provoke  the  reader.  Basically  my 
character  is  peaceful  in  nature.  This 
does  not  restrict  controlled  intellectual 
aggression,  which  among  intelligent 
people  has  beneficial  effects.  1  am  a 
firm  believer  in  the  necessity  of  ex¬ 
change  of  scientific  developments  that 
originate  in  various  regions  of  the 
world.  International  cross-fertilization 
often  has  provocative  potential  and  1 
will  briefly  try  to  explain  its  mecha¬ 
nism. 

It  is  a  common  observation  that 
new  knowledge  frequently  grows  into 
applicability  in  the  country  of  its 
origin  but  may  remain  unnoticed  in 
others.  The  reasons  for  this  have  not 
been  established.  Language  barriers 
were  perhaps  important  two  decades 
ago  but  they  are  negligible  today  be¬ 
cause  of  modern  well  organized  trans¬ 
lating  and  abstracting  services. 

Barriers  may  also  be  unconsciously 
created  by  nationalistic  and  autistic 
attitudes  of  scientists  according  to 
their  specific  environment.  Leadership, 
superiority  of  a  nation  in  some  areas 
of  biological  sciences  may  be  erro¬ 
neously  extrapolated  to  exist  also  in 
other  research  areas  where  he  is  per¬ 
sonally  engaged.  A  further  explanation 
for  conservative  isolationism  and  “in¬ 
ternational  inertia"  may  be  that  finan¬ 
cial  support  of  research  mainly  stems 
from  national  and  less  from  interna¬ 
tional  sources.  “No  man  can  be  a 


patriot  on  an  empty  stomach”.  (W.  C. 
Brann). 

For  me  the  most  significant  cause 
for  the  disregard  of  scientific  achieve¬ 
ments  elsewhere  is  the  geographical 
factor.  Specific  geographic  behavioural 
patterns  are  imposed  by  the  local 
history,  culture,  traditions  and  habits. 
In  his  habitat,  the  researcher  is  well 
familiar  with  his  collaborators,  his  sci¬ 
entific  methods,  apparatus  and  much 
less  with  others. 

Eventual  modification  of  research 
goals  involves  overcoming  personal 
inertia.  Additional  limitations  arise 
because  of  the  lack  of  means  to  in¬ 
vest  in  new  research  tools.  For  this 
reason,  progress  is  directed  to  some 
extent  by  one's  own  spectrum  of  fa¬ 
cilities.  However,  changes  of  attitudes 
and  traditions  can  be  brought  about 
by  provocations  leading  to  conflicting 
situations  which  may,  but  not  neces¬ 
sarily  do,  result  in  stimulation  and 
intellectual  fertilization. 

As  Chairman  of  the  Department  of 
Cariology  and  Periodontology  at  the 
Dental  School  of  the  University  of 
Zurich  1  was  fortunate  to  be  assisted 
by  several  staff  members  when  pre¬ 
paring  the  contributions  for  the  next 
two  Issues.  The  first  article  by  Imfeld 
and  Miihlemann  intends  to  familiarize 
the  American  reader  with  the  scientific 
and  political  developments  in  Switzer¬ 
land  in  the  area  of  sugar  substitution 
research.  The  aim  is  to  protect  the  con¬ 
sumer  from  false  claims  by  manufac¬ 
turers  of  confections.  The  Swiss  child 
knows  whether  he  can  indulge  in 


candies,  chewing  gum  and  other  sweets 
if  they  are  labelled  “safe  for  teeth”. 
Such  products  do  not  critically  acidify 
dental  plaque. 

The  second  contribution,  “Preven¬ 
tion  of  Microleakage  and  the  Achieve¬ 
ment  of  Optimal  Marginal  Adaptation” 
is  presented  by  Liischer,  Lutz,  McDer¬ 
mott  and  Miihlemann.  In  several  areas 
of  Switzerland,  the  prevalence  of  dental 
caries  and  gingivitis  has  decreased 
spectacularly  during  the  last  10  to  15 
years.  Public  health  measures  super- 
vized  mainly  by  Th.  Marthaler  at  the 
Department  of  Cariology  and  Perio¬ 
dontology  of  the  Zurich  Dental  School 
are  responsible  for  the  decrease  in 
oral  disease.  The  incidence  as  well  as 
the  size  of  carious  lesions  has  been 
reduced  relevantly.  New  cavity  prepar¬ 
ation  designs  are  necessary  to  mini¬ 
mize  the  destruction  of  sound  dental 
tissue  by  classical  cavity  preparations 
such  as  for  the  treatment  of  initial 
interproximal  caries.  New  cavity  de¬ 
signs  permit  the  use  of  composites 
even  for  class  II  restorations — but  an 
additional  5  to  8  years  are  needed  for 
a  definite  evaluation  of  these  concepts. 
Non-destructive  methods  used  in 
Zurich  for  the  in  vivo  evaluation  of 
the  marginal  seal  are  explained. 

In  the  next  Issue  of  the  Journal 
the  reader  will  be  confronted  with 
chemotherapy  of  plaque  and  gingivitis 
and  with  a  new  method  to  motivate 
for  preventing  oral  disease. 

H.  R.  Miihlemann 
Zurich 
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Trident:  a  sugariess 
alternative 


As  a  member  of  the  dental  profession,  you  know 
what  frequent  exposure  to  sugar  can  do  to  teeth. 
Sugarless  gum,  then,  is  a  viable  alternative  for  your 
patients  who  chew  gum. 


6  out  of  10  of  your  patients  chew  gum 

The  most  popular  sugarless  gum  is  Trident, 
leading  its  nearest  competitor  by  2  to  1.  And  right 
now,  thousands  of  your  colleagues  recommend  and 
give  Trident  to  their  patients. 

For  the  past  several  years,  they  have  been  taking 
advantage  of  special  discounts  available  only  to  the 
profession.  To  receive  the  professional  discount 
order  forms,  just  fill  in  the  coupon  and  mail  it  to: 

Trident  Professional  Services,  201  Tabor  Road, 

Morris  Plains,  N.J.  07950. 

WARNER-L^BERT  COMPANY 

Morris  Plains,  New  Jersey  07950 


Trident*  Sugarless  Gum 

Available  in  5  great-tasting  flavors  including  Bubble  Gum 


MAIL  TO: 

TRIDENT  PROFESSIONAL  SERVICES 

201  Tabor  Road  - 

Morris  Plains,  NJ  07950  Name 


Office  Address 


City 


For  more  information  circle  5  on  card. 


Evaluation  of  Sugar  Substitutes  in 
Preventive  Cariology 

Th.  Imfeld,  Dr.  Med  Dent.*  and  H.  R.  Muhlemann,  Prof.  Dr.  Med.f 


Dental  caries  results  from  the  inter¬ 
action  of  plaque,  fermentable  carbohy¬ 
drates,  saliva  and  surface  enamel  de¬ 
ficient  in  fluoride.  Freedom  from  caries 
can  be  achieved  either  by  complete 
eradication  of  plaque  or  by  the  re¬ 
duction  of  frequent  intake  of  fer¬ 
mentable  dietary  saccharides.  The  in¬ 
cidence  of  dental  carious  lesions  can 
also  be  reduced  by  50  per  cent  with 
water  fluoridation  or  a  regular  intake 
of  fluoride  tablets  and  regular  use  of 
fluoride  containing  dentifrices. 

Only  an  estimated  20  to  25  per  cent 
of  the  population  will  participate  suc¬ 
cessfully  in  some  plaque  control  pro¬ 
gram.  This  same  oral  hygiene-minded 
fraction  of  the  population  will  also 
most  often  possess  and  adhere  to  an 
intelligent  and  disciplined  attitude  re¬ 
garding  consumption  of  fermentable 
carbohydrates.  Preventive  dentistry 
must  be  aware  of  the  inadequate  oral 
hygiene  awareness  of  the  majority  of 
people  and  should  therefore  strive  for 
and  support  the  substitution  of  fer¬ 
mentable  carbohydrates  by  nonfer- 
mentable  sweets. 

Approximately  30  per  cent  of  the 
140  g  of  sucrose  consumed  daily  by  the 
average  Swiss  citizen  consist  of  con¬ 
fectionery:  candies,  sugar  gelatins,  jel¬ 
lies,  marshmallows,  meringues,  ice 
creams,  cocoa  and  soft  drinks, 
chocolate,  chewing  gum  and  so  on. 
These  are  sucrose  containing  prod¬ 
ucts  consumed  primarily  between 


*  Dental  institute!  University  of  Zurich, 
Dept,  of  Cariology  and  Periodontology, 
Bioelectronic  Unit,  Plattenstrasse  II,  CH- 
8028  Zurich. 

t  Dental  Institute,  University  of  Zurich, 
Head  of  the  Dept,  of  Cariology  and  Peri¬ 
odontology,  Plattenstrasse  11.  CH-8028 
Zurich. 


meals  and  rather  frequently  during 
the  day.  Therefore,  these  should  be 
given  priority  in  the  development  of 
sucrose  substitution  programs. 

The  industry’s  search  for  sugar  sub¬ 
stitutes  to  be  used  in  the  manufac¬ 
ture  of  less-  or  noncariogenic  con¬ 
fections  has  intensified  in  recent  years. 
The  claim  that  a  sweet  confection  is 
noncariogenic  or  less  cariogenic  (hypo- 
cariogenic)  can  only  be  based  on 
results  from  clinical  caries  incidence 
studies.  Such  investigations  are  very 
demanding,  expensive,  time  consuming 
and  sometimes  difficult  to  perform  be¬ 
cause  of  obvious  ethical  considerations 
(control  group).  In  Switzerland  this 
problem  has  been  managed  satisfac¬ 
torily  by  plaque  pH-telemetry. 

DEFINITIONS 

The  expressions  “sugarless”  (Ger¬ 
man:  “zuckerfrei”)  and  “safe  for 
teeth”  (German:  “zahnschonend”) 
have  been  defined  by  the  Swiss  Of¬ 
fice  of  Health  on  December  10,  1968, 
and  on  January  22,  l%9.  “Sugarless” 
confections  contain  neither  sucrose 
nor  any  other  fermentable  hexose: 
glucose,  fructose,  maltose,  lactose, 
galactose  etc.  In  the  federal  regu¬ 
lation  the  term  “sugar”  is  not  just 
used  as  a  synonym  of  “sucrose”  but 


in  its  true  chemical  sense  includ¬ 
ing:  (1)  Monosaccharides:  aldo- 
hexoses  (glucose,  d-mannose,  d-galac- 
tose),  ketohexoses  (fructose,  sorbose), 
aldopentose  (arabinose,  xylose,  ri- 
bose).  (2)  Disaccharides:  sucrose,  lac¬ 
tose,  maltose,  and  trehalose.  (3)  Tri¬ 
saccharides:  melitose,  and  (4)  Oligo¬ 
saccharides  (e.g.  triomaltose,  tetra- 
maltose,  etc.). 

Sugarless  confections  most  often 
contain  sugar  substitutes.  “Sugarless” 
does  not  automatically  imply  that  a 
product  is  nonacidogenic  in  dental 
plaque.  It  may  contain  other  fer¬ 
mentable  carbohydrates,  such  as 
starch  or  other  carbohydrate  polymers. 
In  other  countries  the  term  “sugar¬ 
less”  is  synonymous  to  “without 
sucrose”. 

Confections  “safe  for  teeth”  are 
products  which  by  fermentation  during 
consumption  and  up  to  30  minutes 
later  do  not  lower  the  pH  of  inter¬ 
dental  plaque  below  5.7.  This  critical 
limit  is  arbitrary  and  valid  only 
when  assessing  plaque-pH  telemetri- 
cally,  i.e.  without  disturbing  the  plaque 
structure  and  diffusion  characteristics 
and  without  interference  by  the  meas¬ 
uring  method  with  normal  salivary 
influences  upon  plaque.  The  critical 


Fig.  1.  Miniaturized  pH-glass-electrode  containing  a  FET-impedance  transformer  ready 
to  be  mounted  into  a  remjvable  partial  prosthesis. 
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pH-value  of  5.7  in  pH-telemetry  cor¬ 
responds  to  a  pH  of  approx.  6.5 
when  making  in  vitro  measurements 
with  plaque  samples  removed  from  the 
teeth  before  and  after  the  ingestion  of 
carbohydrates  to  be  tested  (Methods 
of  Frostell').  Sugar  substitutes  most 
often  used  for  the  manufacture  of 
sweet  confections  “safe  for  teeth" 
are  sugar  alcohols  such  as  nonacido- 
genic  xylitol  (pentitol).  or  slowly  fer¬ 
menting  (hypo-acidogenic)  sorbitol, 
mannitol,  maltitol  (hexitols)  and  LY- 
CASIN®  (=  POLYSORB). 

Acids  formed  in  plaque  from  con¬ 
fections  containing  hypo-acidogenic 
hexitols  can  continuously  be  neu¬ 
tralized  by  the  salivary  bicarbonate 
buffer  system,  thus  inhibiting  a  drop 
of  plaque  pH  below  5.7.  The  role  of 
salivary  flow  in  plaque  pH  should 
not  be  underestimated  and  can  only 
be  adequately  evaluated  under  in  vivo 
conditions  and  using  plaque  pH-telem- 
etry.  Hypo-acidogenic  confections  in¬ 
creasing  salivary  flow  particularly  by 
nicclwnical  stimuli  (chewing,  rough 
surface  texture  of  a  hard  candy)  or 
by  chemical  actions  (citric  acid,  fla¬ 
vours.  etc.)  may  in  borderline  cases, 
because  of  increased  salivary  buft'er 
secretion,  still  be  acceptable  as  “safe 
for  teeth",  or  “not  harmful  for  teeth", 
or  “not  damaging  to  teeth"  by  plaque 
acid  formation . 

It  is  assumed  and  highly  probable 
that  non-acidogenic  or  hypo-acidogenic 
(pH  5.7)  carbohydrates  are  either  non- 
cariogenic  or  only  slightly  cariogenic. 
Xylitol,  for  instance,  which  is  non- 
acidogenic  in  the  telemetric  pH-test’ 
and  in  animal  caries  tests'’  has  been 
shown  in  the  clinical  Turku  Sugar 
Studies**"'-'-'’  to  be  noncariogenic, 
in  contrast  to  fructose  which  increased 
the  caries  rate  and  which,  in  pH- 
telemetry,  acidifies  plaque  into  the 
“dangerous"  enamel  demineralizing 
area. 

Swiss  manufacturers  are  allowed  to 
advertize  their  confections  as  being 
“safe  for  teeth",  if  they  submit  con¬ 
vincing  pH-telemetric  tests  to  the  Swiss 
Office  of  Health.  These  tests  are  pres¬ 
ently  performed  at  this  department.  A 
list  of  chewing  gums  and  candies  that, 
as  of  1975.  may  be  labeled  “safe  for 
teeth"  has  been  recently  published.-' 
Interestingly  enough,  out  of  the  13 
confections.  8  products  have  been 
evaluated  for  foreign  manufacturers  in 
Denmark,  Germany  and  the  USA 
where  a  similar  compulsory  regula¬ 
tion  for  consumer  protection  does 
not  exist. 


SUBMINIATURE 
pH  GLASS  ELECTRODE 
WITH  N-CH  J-FET 
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Fig.  2.  Diagram  of  plaque-pH  wire  telemetry. 


Fig.  3.  Partial  prosthesis  used  for  multi-channel  wire  telemetry.  The  tip  of  a  pH-electrode 
facing  the  distal  surface  of  the  right  lower  canine  is  clearly  visible. 
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Fig.  4.  Telemetrically  recorded  pH  of  7-day  old  interproximal  plaque  and  of  mixed 
saliva  in  the  lingual  area  of  subject  E.B.  during  and  following  treatments  with  10  per  cent 
aqueous  rinsing  solutions  of  sucrose  and  xylitol  respectively.  (PC)  paraffin-chewing, 
(H...O)  water  rinse.  (U  +  PC)  carbamide  rinse  and  paraffin-chewing,  (d)  plaque  age  in  days. 
Note  the  pronounced  drop  in  plaque  pH  to  a  4.0  level.  In  spite  of  previous  stimulation  of 
saliva  by  chewing,  the  pH  of  mixed  saliva  recorded  on  a  clean  lingual  clectrtHle  also  decreased 
indicating  glycolytic  activity  by  the  total  oral  microflora.  Rinsing  with  three  per  cent 
carbamide  and  paraffin-chewing  restored  pH-levels  rapidly  in  mixed  saliva;  more  slowly 
for  plaque-pH.  Xylitol  was  not  fermented.  The  decrease  of  plaque-pH  towards  6.0  was  close 
to  the  initial  fasting  values  and  was  probably  partly  due  to  sucrose  not  totally 
cleared  from  all  oral  areas. 
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PC  Sorbitol  HaOPC+U  Xylitol  HjO  PC+U  Sucrose  HaOPC+U 
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Fig.  5.  Telemetrically  recorded  pH  of  4-day  old  interdental  plaque  in  subject  J.S.  during  and 
following  treatment  with  10  per  cent  aqueous  rinsing  solutions  of  sorbitol,  xylitol  and 
sucrose  respectively.  (PC)  paraffin-chewing,  (PC  +  U)  paraffin-chewing  and  carbamide 
rinse,  (HjO)  water  rinse,  (d)  age  of  plaque  in  days.  The  hypo-acidogenic  rinse  with 
sorbitol,  and  the  nonacidogenic  rinse  with  xylitol  were  both  “safe  for  teeth”  in  contrast 
to  the  “harmful”,  very  rapid  and  pronounced  decrease  of  plaque-pH  during  and  sub¬ 
sequent  to  the  sucrose  treatment.  Xylitol  is  a  pentitol,  a  hydrogenated  xylulose  which  is  a 
normal  intermediate  of  the  pentose  phosphate  pathway. Xylitol  is  readily  metabitlized  by 
mammalian  cells  but  not  by  cariogenic  bacteria.^  It  is  sweeter  than  sucrose.  While  being  non¬ 
acidogenic  under  laboratory  conditions’*  ''  and  in  plaque  pH-telemetry'"*  its  noncariogen- 
icity  has  been  shown  by  the  Turku  Sugar  Studies. Disadvantages  of  xylitol  are 
its  hygroscopy,  the  production  of  diarrhoea  and  high  manufacturing  costs.  Sorbitol  is  a 
hydrogenated  glucose."’*''  In  nature  it  is  found  in  apples,  pears,  cherries  etc.  The 
fermentability  of  sorbitol  by  oral  bacteria  in  man  has  been  shown  to  be  slow.'  “  Sorbitol 
is  “safe  for  teeth”  when  used  as  a  sugar  substitute  in  lozenges  and  in  chewing  gums.”  It 
is,  however,  difficult  to  manufacture  sorbitol-containing  boiled  candies. 


PLAQUE-pH-TELEMETRY 

Telemetry  of  plaque-pH  from  the 
interdental  area  using  miniaturized 
glass-pH-electrodes  was  first  an¬ 
nounced  in  1965  and  I%6  by  Graf 
and  Muhlemann."*-'^  During  the  last 
10  years  telemetry  has  become  an 
important  method  for  assessing  pH- 
changes  of  the  oral  fluid  and  of  dental 
plaque  in  response  to  various  foods 
and  drugs.  This  department  has  ex¬ 
tensively  reported  on  such  pH-meas- 
urements^-'--’*^’*^. 

Bio-telemetry  means  direct  and  con¬ 
tinuous  measurement  of  biological 
phaenomena  in  fairly  inaccessible 
areas,  the  measuring  method  not  inter¬ 
fering  with  the  processes  to  be  eval¬ 
uated.  The  data  may  be  transmitted 
to  the  laboratory  recording  equip¬ 
ment  by  wireless  transmission  (radio¬ 
telemetry).  Transmission  by  wire  is 
possible  and  more  economical  for  inter¬ 
dental  pH-telemetry  when  testing  rins¬ 
ing  solutions,  candies  and  lozenges  to 
be  dissolved  in  the  oral  cavity.  Wire 
telemetry  can,  with  certain  precau¬ 
tions,  also  be  used  for  chewing  gum 


studies.  Fibrous  food  or  desintegrating 
crackers  etc.  interfering  with  the  func¬ 
tional  stability  of  the  measuring  sys¬ 
tem  can  be  wrapped  in  gauze  and 
chewed  without  disturbing  the  wire 
connection  to  the  recording  equipment. 
The  telemetric  curves  presented  have 
been  traced  with  a  multi-channel 
telemetric  system  described  in  1974.^ 

A  recent  development  for  minimiz¬ 
ing  insulation  problems  is  the  i  ,e  of 
miniaturized  pH-glass-electrodes  con¬ 
taining  a  FET-impedance  transformer 
(Fig.  I).  The  reference  electrode  for¬ 
merly  built  into  the  prosthesis  is  now 
a  skin  electrode  fastened  with  a  rubber- 
band  to  the  arm  of  the  subject.  A 
schematic  outline  of  the  electronic 
system  is  given  in  Figure  2.  The  pH- 
sensor  is  located  in  the  proximal  surf¬ 
ace  of  an  extracted  tooth  built  into 
the  prosthesis  next  to  the  surface  of 
an  adjacent  natural  tooth  (Fig.  3). 

/Following  the  insertion  of  the 
prosthesis,  plaque  will  form  inter- 
dentally  and  over  the  tip  of  the  glass 
electrode.  The  volunteer  refrains  from 
oral  hygiene  procedures  for  6  to  8  days. 
The  removable  prosthesis  with  the  glass 


electrode  is  then  cleaned  again.  At 
present  10  adults  regularly  participate 
in  the  pH-telemetry  program  (one  to 
three  subjects  per  day),  pH-telemetry 
in  children  has  not  been  attempted 
because  of  technical  and  organizational 
difficulties. 

pH  changes  resulting  from  acids 
formed  in  interdental  plaque  when  ex¬ 
posed  to  fermentable  carbohydrates  can 
be  recorded  with  good  reproducibility 
when  experimenting  with  3  to  7  day 
old  bacterial  deposits.  pH  changes  of 
mixed  saliva  by  dietary  acids,  such 
as  citric  acid  additives  to  candies, 
can  also  be  measured  with  the  same 
interdental  electrode  if  clean  and  not 
covered  by  plaque. 

In  some  prostheses  a  second  pH 
glass  electrode  was  mounted  into  the 
lingual  aspect  of  the  prosthesis  saddle. 
Thus,  using  a  prosthesis  with  both  a 
plaque  covered  interdental  and  plaque- 
free  lingual  sensor,  it  is  possible  to 
record  simultaneously  not  only  (a)  acid 
formed  by  interdental  plaque  covering 
the  sensor,  but  also  (b)  acid  formed 
by  the  total  oral  microflora  (dental 
plaques  and  microorganisms  on  the 
dorsum  of  the  tongue  etc.)  which 
lowers  salivary  pH  at  the  site  of  the 
lingual  sensor,  (c)  dietary  acid  con¬ 
tacting  the  clean  electrode  directly 
during  ingestion  and  subsequently, 
mixed  with  saliva,  being  associated 
with  a  gradual  increase  in  pH. 

The  interest  of  European  candy 
manufacturers  has  especially  been 
drawn  to  sorbitol,  xylitol,  and  their 
combinations  and  more  recently  to  sor¬ 
bose.  The  choice  of  the  sugar  sub¬ 
stitute  depends  on:  (I)  the  avail¬ 
ability  of  acceptable  artificial  sweeten¬ 
ers  (cyclamates  in  the  case  of  sorbitol 
and  LYCASIN),  (2)  the  type  of  con¬ 
fection  to  be  manufactured  (hard  candy, 
soft  candy,  lozenge,  chewing  gum, 
and  chocolate.  A  few  typical  tele¬ 
metric  plaque  pH  recordings  will  be 
presented  in  order  to  familiarize  the 
reader  with  the  possibilities  of  con¬ 
tinuous  in  vivo  pH  monitoring  in  pre¬ 
ventive  dentistry. 

TELEMETRIC  pH-RECORDINGS 

In  the  following  pH  telemetry  ses¬ 
sions,  various  sugar  substitutes  such  as 
xylitol,  sorbitol,  LYCASIN  80/55  and 
the  ketohexose  L-sorbose  were  ad¬ 
ministered  to  the  volunteers  either  as 
10  per  cent  aqueous  rinsing  solutions 
or  as  existing  ingredients  in  marketed 
products  such  as  chewing  gums  (xyli¬ 
tol),  toffies  (sorbitol)  and  hard  candies 
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All  water 

is  not  created  equal 


...so  the  vitamin/llaorides  pediatricians  prescribe 
may  not  give  your  patients  the  fhioride  th^  need. 


The  fixed-dose  vitamin/fluoride  supplements  that  the  fluoride  content  of  your  patient’s  drinking  water.  This 

pediatricians  prescribe  for  your  patients  can  not  be  assures  your  patient  of  getting  the  optimal  dosage  of  both 

adjusted  accurately  to  the  fluoride  content  of  your  vitamins  and  fluoride. 

patients’  drinking  water.  If  a  pediatrician  tries  to  adjust  Luride  sodium  fluoride  supplements  have  been  shown 

fluoride  dosage,  he  may  be  giving  his  patient  too  much  or  to  reduce  caries  up  to  60%  Luride  is  the  fluoride  tablet 

too  little  vitamin  supplement.  This  is  why  dental  with  proven  evidence  of  topical  fluoride  uptake.’  Luride 

authorities  do  not  recognize  vitamin/fluoride  tablets  are  available  in  three  potencies  (1 .0  mg.,  0.5  mg., 

combinations  as  an  effective  means  of  supplying  fluoride.  and  0.25  mg.)  so  you  can  titrate  fluoride  dosage 
But  there  is  something  you  can  do . . .  accurately.  And  your  patients  can  choose  from  four 

. .  .Advise  your  patient’s  mother  to  purchase  her  child’s  delicious  fruit  flavors, 

vitamins  without  fluoride— and  to  supplement  these  Luride.  More  dentists  use  it  to  give  their  patients  extra 

vitamins  with  Luride  which  can  be  accurately  adjusted  to  fluoride  protection  than  any  other  fluoride  supplement. 

Contraindications:  LURIDE  Lozi-Tabs  are  contraindicated  when  the  fluoride  content  of  drinking  water  contains  0.3  ppm  F  or  more.  LURIDE  Half- 
Strength  Lozi-Tabs  and  LURIDE  Drops  are  contraindicated  when  the  drinking  water  exceeds  0.7  ppm  F.  Precaution:  Recommended  dosage  should 
not  be  exceeded  since  prolonged  over-dosage  may  result  in  dentat  fluorosis.  Administration  and  Dosage:  1.  When  drinking  water  contains  less 
than  0.3  ppm  F:  age  three  and  over,  1.0  mg.  F  per  day;  under  age  three,  0.5  mg.  F  per  day.*  2.  When  drinking  water  contains  0.3  to  0.7  ppm  F 
inclusive:  age  three  and  over,  0.5  mg.  F  per  day;  under  three,  0.2  to  0.3  mg.  F  per  day.  3.  When  drinking  water  contains  over  0.7  ppm  F, 
fluoride  supplements  are  contraindicated.  LURIDE  is  available  in  tablet  strength  of  1.0  mg.  F,  0.5  mg.  F,  0.25  mg.  F,  and  as  LURIDE  Drops  (each 
drop  contains  0.1  mg.  F).  Supplied:  Drops:  40  ml.  drop-delivery  plastic  bottle.  Lozi-Tabs  chewable  lozenge-type  tablets:  bottles  of  120;  bottles  of 
1000  and  5000  for  dispensing  only,  available  in  cherry,  lemon,  lime,  orange  and  rainbow  assortment  flavors.  0.5  mg.  Lozi-Tabs  tablets  (half 
strength):  bottles  of  120,  bottles  of  1200  for  dispensing  only,  grape  flavored.  0.25  mg.  Lozi-Tabs,  bottles  of  120,  vanilla  flavored.  LURIDE— SF 
1  mg.  Lozi-Tabs:  bottles  of  120. 

•Some  dental  authorities  now  recommend  0.25  mg.  F  daily  under  age  2. 

'Accepted  Dental  Therapeutics:  241,  1973-1974.  ^Aasenden,  R.,  and  Peebles.  T.C.:  Effects  of  Fluoride  Supplementation  from  Birth  on  Human  Deciduous  and  Per¬ 
manent  Teeth,  Archs  Oral  Biol  79:321,  1974.  ^Mellberg,  J.R.,  Nicholson,  C.R.,  and  Law,  F.E.:  Fluoride  Concentrations  in  Deciduous  Tooth  Enamel  of  Children 
Chewing  Sodium  Fluoride  Tablets,  J.  Dent  Res  57:551,  1972. 

(iNliiiii  i|iiiiii|]  LURIDE-  SF  (SPECIAL  FORMULA)  1.0  mg  tablets  are  now  available. 

Illlllllll  This  formula  is  the  same  as  regular  Luride— except  it  contains  no  artificial  color  or  flavor. 

LURIDE^  Dro^  and  Lo^tIMw’  Tablets . . 

(standardized  sodium  fluoride) 


JPD-04 


TcOuikufnOIIITMl 
TWiMHUTICt  I 


Please  send  me  the  following;  'vAswiATtowJ 

□  Free  samples  □  Prescription  pads 

□  More  information  about  Luride  Lozi-Tabs  and  Drops 


STATE  ZIP 

Mail  to:  Hoyt  Laboratories.  633  Highland  Avenue,  Needham,  Massachusetts  02194 
-or  call  toll-free  (800)  225-3756  Mass,  residents  call  collect  (617)444-8610 


iil/iiL  l4BO/tJim/fS 

OlVlSiOW^^Of  CQiOATE  PALMOifve  CO 
633  HIGHLAND  AVE.  NEEDHAM  MA  02194  USA 


5%  5%  5% 

Fructose  Sorbose  Sucrose 

PC  10  ml  HjOPC  10  ml  HaOPC  10  ml  HjOPC 


3  7  9  29  343840  62  6971  min  9396100 


Fig.  6A.  Telemetrically  recorded  pH  of  4-day  old  interdental  plaque  in  subject  H.B.  during 
and  following  treatment  with  5  per  cent  aqueous  rinsing  solutions  of  fructose,  L-sorbose 
and  sucrose  respectively.  (PC)  paraffin-chewing,  (HoO)  water  rinse,  (d)  age  of  plaque,  days. 
Sorbose  is  "safe  for  teeth".  L-sorbose  is  a  ketohexose  stereo-isomeric  to  D-fructose.  It 
is  produced  from  sorbitol  by  dehydrogenation.'-'*  The  nonfermentability  of  sorbose  for 
plaque  microorganisms  was  reported  in  1930"*  and  was  later  confirmed  telemetrically.*''' 
.Sorbose  is  a  reducing  sugar  and  in  Switzerland  may  not  be  incorporated  into  sweet  con¬ 
fections  labeled  "sugarless".  Since,  however,  it  is  only  slowly  fermented  in  human  plaque, 
it  is  a  tempting  alternative  for  the  manufacture  of  confections  "safe  for  teeth".  Also 
it  has  many  similarities  to  sucrose  (crystalline,  nonhygroscopic  etc.).  Its  sweetness  is 
greater  than  that  of  sorbitol,  mannitol,  and  some  LYCASINS.  In  contrast  to  the 
polyols  sorbose  caramelizes  at  high  temperature.  It  can  be  used  for  the  manufacture  of  hard 
candies,  caramels,  lozenges,  chewing  gums,  chocolates,  biscuits,  sweet  drinks,  marmalades, 
ice  creams  etc.  Sorbose  can  also  serve  as  a  crystalline  glaze  in  jellies  and  icings. 


LYCASIN  80/55).  Ten  per  cent 
sucrose  solutions  served  as  positive 
controls  to  demonstrate  proper  func¬ 
tioning  of  the  telemetric  measuring 
system.  In  other  cases,  chocolate  con¬ 
taining  sugar  candies  served  as  positive 
controls  (Fig.  11).  The  effects  of  the 
“sweets"  on  interdental  plaque  pH  is 
visualized  in  figures  4-11.  Details  of 
the  treatment  sequences  are  explained 
in  the  legends. 

At  the  beginning  and  end  of  each 
session,  as  well  as  between  treatments, 
neutralization  of  acidified  plaque  was 
achieved  by  stimulating  salivary  flow 
with  chewing  of  neutral  paraffin.  If 


very  low  plaque  pH  values  were  at¬ 
tained  by  glycolysis,  rinsing  with  a  3 
per  cent  carbamide*  solution  greatly 


enhanced  the  neutralization  of  plaque 
acids  by  intraplaque  ammonia  forma¬ 
tion.  Carbamide  appeared  to  be  cleared 
very  rapidly,  however,  to  be  certain  of 
its  removal,  a  paraffin-chewing  phase 
was  included  which  in  every  case  re¬ 
sulted  in  an  elevation  of  plaque  pH 
values  between  6.7  and  7.5.  The  lowest 
recorded  pH-values  during  and  follow¬ 
ing  the  ingestion  of  the  above  men¬ 
tioned  sugar  substitutes  never  reached 
the  critical  pH-value  (5. 3-5. 5).  i.e.  the 
range  where  enamel  dissolution  proba¬ 
bly  is  initiated  (“dangerous,  harmful, 
damaging  pH-zone").  This  “scientific" 
pH  range  of  5.3  to  5.5  should  not  be 
confused  with  the  pH  level  of  5.7 
which  is  critical  for  the  official  desig¬ 
nation  “safe  for  teeth"  and  which  in¬ 
cludes  a  safety  range. 

DISCUSSION 

In  all  telemetric  sessions,  the  10  per 
cent  sucrose  rinses  and  the  sucking 
of  sucrose  containing  candies  con¬ 
firmed  a  good  functioning  of  the  meas¬ 
uring  equipment  and  of  plaque  metab¬ 
olism.  The  pH  consistently  dropped 
to  a  level  between  3.75  and  4.50. 

Chewing  gums  “safe  for  teeth" 
regularly  increased  the  pH  over  fasting 
values.  These  high  pH  values  were  due 
to  the  lack  of  (fermentable  carbo¬ 
hydrates  and  the  increased  buffering 
capacity  of  stimulated  saliva.  Chewing 

*  E.  Merck,  Darmstadt,  Germany. 


10ml 


CH2OH 

I 

CO 

I 

HOCH 

I 

HCOH 

I 

HCOH 

I 

CH2OH 


CH2OH 

I 

CO 

I 

HOCH 

I 

HCOH 

I 

HOCH 

I 

CH2OH 


Fig.  6B.  Chemistry  of  D-fructose  (left)  and 
L-sorbose  (right)  mentioned  in  figure  6A. 


Fig.  7.  Telemetrically  recorded  pH  of  5-day  old  interdental  plaque  in  subject  E.C.  during  and 
following  treatments  with  lOper  cent  aqueous  solutions  ofLYCASIN  1=  POLYSORB)  80/55, 
xylitol,  sorbitol,  sorbose  and  sucrose.  (PC)  paraffin-chewing,  (U)  carbamide  rinse,  (d)  days, 
age  of  plaque.  LYCASIN  is  a  syrup  mixture  of  hydrolyzed  and  hydrogenated  potato  starch. 
There  are  different  types  ofLYCASIN:  80/25, 80/33, 80/45  and  80/55.  "80"  designates  the  dry 
weight  percentage  of  the  syrups.  The  second  number,  e.v.  55  expresses  the  percent 
content  of  sorbitol  and  maltitol.  45  per  cent  are  hydrogenated  dextrins.  LYCASIN  80/55 
has  been  shown  to  be  “safe  for  teeth"  under  certain  conditions,"  but  not  80/45,  80/33  and 
80/25.  Unfortunately,  the  degree  of  hydrolysis  and  hydrogenation  of  starch  which  is  nega¬ 
tively  correlated  with  the  content  of  fermentable  glucose,  maltose  and  triomaltose,  varies 
slightly  from  batch  to  batch.  LYCASlN-containing  products,  therefore,  often  need  acid¬ 
neutralizing  additives  such  as  di-ammoniumphosphate.  LYCASIN  80/55  has  successfully 
been  incorporated  into  candies  although  there  are  technical  problems  due  to  its  hygroscopy. 
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Xytitol-  15ml 

Tndent-  Gum  10% 


3  7  22  24  28  43  454951  mn  66  68  73  77 


Fig.  8.  Telemetrically  recorded  pH  of  4- 
day  old  interdental  plaque  in  subject  H.B. 
chewing  TRIDENT*  containing  a  mixture  of 
sorbitol  and  mannitol,  and  a  gum  with 
xylitol  and  "Frucht”  =  fruit  flavor  re¬ 
spectively.  A  10  per  cent  aqueous  solution 
of  sucrose  served  as  positive  control. 
(PC)  paraffin-chewing,  (HjO)  water  rinse, 
(U)  carbamide  rinse,  (d)  age  of  plaque, 
days.  Sorbitol-  and  xylitol-containing  sweets 
and  gums  are  “safe  for  teeth"  if  they  do 
not  contain  other  fermentable  additives  as 
shown  in  Fig.  9.  Sugar  containing  chewing 
gunis  have  been  shown  to  be  not  "safe 
for  teeth". 

of  gums  "safe  for  teeth”  subsequent  to 
sucrose  intake  has  been  shown  to 
rapidly  neutralize  plaque  acids.-' 

In  contrast  to  chewing  gums,  can¬ 
dies  "safe  for  teeth”  do  not  have 
pH  raising  effects  probably  because  of 
less  pronounced  salivary  stimulation. 
However,  such  confections  never  acidi¬ 
fied  plaque  below  the  critical  pH  value 


10%  Krauter  - 


3  79  24  32  3640  mm  606267 


Fig.  10.  Telemetrically  recorded  pH  of  5- 
day  old  interdental  plaque  in  subject  H.B. 
during  and  following  treatment  with  a  10 
per  cent  aqueous  rinsing  solution  of  sucrose 
and  arabic  gum  containing  sorbitol  re¬ 
spectively.  (PC)  paraffin-chewing,  (HjO) 
water  rinse,  (KRAUTERBONBON  ZS) 
=  sorbitol  containing  arabic  gum,  (d)  age 
of  plaque  in  days.  The  chewable  arabic  gum 
containing  sorbitol  was  "safe  for  teeth”. 


of  5.5,  thus  representing  an  important 
contribution  to  preventive  cariology. 

The  variability  in  chemical  and 
physical  characteristics  of  the  differ¬ 
ent  sucrose  substitutes  discussed  deter¬ 
mines  their  appropriate  use  in  the  con¬ 
fectionery  industry.  Further  refine¬ 
ments  in  manufacturing  will  have  to 
solve  the  technical  problems  related 
to  excessive  hygroscopy  of  the  polyols. 
Future  research  should  also  concen¬ 
trate  on  the  avoidance  of  their  side- 


15ml  15ml  15ml  10%  XylitoH  15ml 

10%  0.5%  0,5%  10% 

PC  Xylitol  HjO  PC  Sucrose  HjO  PC  Sucrose  H2O  PC  Sucrose  HjO  PC^U 


Fig.  9.  Telemetrically  recorded  pH  of  3-day  old  interdental  plaque  in  subject  M.L.  during 
and  following  treatment  with  aqueous  rinsing  solutions  of  10  per  cent  xylitol,  0.5  per  cent 
sucrose,  10  per  cent  xylitol  with  0.5  per  cent  sucrose,  and  10  per  cent  sucrose 
respectively.  Note  that  the  small  amount  of  sucrose  contained  in  15  ml  of  a  0.5  per  cent 
aqueous  solution  acidifies  the  plaque  into  the  "enamel  damaging  pH-zone”  of  5.4. 
The  same  small  amount  of  sucrose  added  to  a  10  per  cent  aqueous  xylitol  solution 
has  the  same  effect.  This  shows  that  even  extremely  minimal  amounts  of  fermentable 
carbohydrates,  contained  in  additives  (colors  or  flavoring  ingredients)  of  a  confectionery, 
can  completely  destroy  its  potential  safety  for  teeth. 


Polysorb 


7  17  37  46  49  mm  64  75 


Fig.  11.  Telemetrically  recorded  pH  of  4  day 
old  interdental  plaque  in  subject  H.W.  during 
and  following  treatment  with  a  candy  con¬ 
taining  LYCASIN  (POLYSORB]  80/55  and 
with  5  small  chocolate  containing  sugar 
candies  SMARTIES*.*  (PC)  paraffin-chew¬ 
ing,  (U)  carbamide  rinse,  (H-^O)  wnter  rinse, 
(d)  age  of  plaque,  days.  LYCASIN  80/55 
candies  (batch  52553)  were  "safe  for  teeth”. 
SMARTIES*  may  be  smart  for  the  taste 
buds  on  the  tongue — less  however  for 
apatite  crystals. 


effects  such  as  diarrhoea.  The  reduc¬ 
tion  of  the  caloric  intake  through 
sucrose  substitutes  with  respect  to 
the  prevention  of  obesity,  vascular  and 
cardiac  disease,  diabetes  and  other 
illnesses  is  accentuating  their  great 
importance.  This  new  line  of  research 
is  a  future  task  both  for  preventive 
medicine  and  preventive  dentistry. 


*  SMARTIES,®  Rowntree  Mackintosh 
Ltd.,  York,  Great  Britain. 
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Thin  nylon  loop  is  perfect  aid  for  flossing  under  fixed 
bridges,  splints,  orthodontic  appliances  or  any  interdental 
space  Unlike  others.  Butler  Floss  Threaders  slip  into  the 
tightest  areas  without  irritating  or  lacerating  tissue.  Flexi¬ 
ble  yet  manageable,  they  will  not  catch,  unwind  or  break. 

FLOSSMATE  handle- 

grip  handle  fits  palm  so  that  hand  is  closer  to  mouth  for 
finger  flexibility  in  posteriors  as  well  as  anteriors  Plastic 
fingers  are  precisely  designed  with'curve  and  space  to  pro¬ 
vide  best  interproximal  contact  of  floss. 

Available  at  leading  drug  counters.  Write  for  prices  and  catalog. 

*PatentNo  3.929,144 
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540  N  Lake  Shore  Dr. 
Chicago,  III  60611 


G -U- M  toothbrushes  •  floss  •  disclosants 


PRESERVE  YOUR  COPIES 

These  file  boxes  are  designed  and 
custom-made  to  keep  your  copies  or¬ 
derly,  readily  accessible  and  clean. 

Durable  book-binder’s  board  covered 
with  scuff-resistant,  washable  Leather- 
tex.  Lettering  embossed  in  23-Karat 
gold  leaf. 
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Kerrs  topical  fluoride  system  does  a  faster,  more 
thoroi^  )ob.  Saves  you  chair  time  and  money,  too! 


Hinged,  soft  plastic,  reusable 
tray  provides  simultaneous 
arch  Flura-Gel  application. 
Child-size,  small,  medium  and 
large  sizes  available. 

Disposable 

B  hydrophilic  foam 
insert  expands  to 
achieve  optimum 
^  fluoride  coverage. 
Chewing  action 
creates  hydraulic 
pressure, 

^  ^  pumps 

^  areas  and 
inter-proximal 
•  surfaces.  Total 

time  in  the 

mouth  is  only  4  minutes. 

Effectiveness  of  system 
eliminates  need  for  excessive 
amounts  of  fluoride.  Gagging 
is  eliminated  and  salivary 
dilution  is  prevented. 

For  your  other  preventive 
needs,  Kerr  Pro-Glo  Prophy 
Paste  and  Kerr  Pit  and  Fissure 
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The  Prevention  of  Microleakage  and 
Achievement  of  Optimal 
Marginal  Adaptation 

Bernard  Luescher,  D.M.D.,*  Felix  Lutz,  M.D.,  D.M.D.,*  Terry  McDermott,  D.D.S.,** 

and  Hans  R.  Muhlemann,  M.D.,  D.M.D.t 


Despite  all  endeavours  in  the  field 
of  restorative  dentistry,  there  exists 
to  date  no  ideal  restorative  material. 
The  physical  properties  of  pres¬ 
ent  materials  as  well  as  conventional 
“extension  for  prevention"  principles 
demand  that  considerable  sound  tooth 
substance  be  sacrificed  to  provide  suf¬ 
ficient  retention  and  bulk  to  the  resto¬ 
ration.  In  this  sense,  operative  dentistry 
can  be  considered  destructive  in  na¬ 
ture.'-** 

Most  restorations  are  not  stabile 


*  Senior  Research  Associate.  Department 
of  Cariology  and  Periodontology. 

**  Research  Associate,  Department  of 
Cariology  and  Periodontology. 

+  Professor  and  Chairman,  Department  of 
Cariology  and  Periodontology. 

From  the  Dental  Institute.  University  of 
Zurich,  Department  of  Cariology  and  Perio¬ 
dontology. 


in  form  and  volume,  either  they 
exhibit  a  certain  flow  or  creep  or 
the  abrasion  resistance  is  unsatisfac¬ 
tory.'*-'-’-'  Furthermore,  with  time,  no 
restorative  is  leak-proof.  There  exist 
or  develope  microfissures  between  the 
restoration  and  hard  tissue  inducing 
percolation.  As  a  consequence,  pene¬ 
tration  of  microorganisms  may  occur, 
initiating  chemical,  mechanical,  or  mi¬ 
crobial  destructive  processes,  as  well 
as,  chronic  hypersensitivity  of  dentin, 
fractures  of  enamel  margins,  discolora¬ 
tions  and  secondary  caries.  The  width 
of  these  fissures  is  variable  depending 
upon  material,  cavity  preparation  form, 
extension  and  age  of  the  restoration 
and  insertion  technique. 

The  last  few  years  have  witnessed 
an  increasingly  growing  interest  in 
composite  materials.  However,  cavity 
preparation  principles  for  these  ma¬ 
terials  have  remained  to  a  large  ex¬ 


tent  the  same  as  those  for  amalgam 
although  the  physical  properties  of  the 
two  materials  differ  significantly. 

It  has  recently  become  possible  to 
effect  a  micromechanical  bonding  of 
composite  material  to  conditioned  en¬ 
amel.  Theoretically  such  bonding,  may 
result  in  better  adaptation  of  restor¬ 
ative  material  to  tooth  substance  and 
prevention  of  microleakage  along  the 
entirety  of  the  cavity  margin.  This 
is  however  not  the  case  in  con¬ 
ventional  class  II  cavity  restorations, 
using  composite  material  and  etching 
techniques. The  forces  of  polym¬ 
erisation  shrinkage  (1,5-2, 1  v/v%)  of 
composite  resins  exceed  the  mechan¬ 
ical  bonding  forces  existing  between 
restorative  and  etched  enamel  with 
subsequent  damage  to  the  potential 
bond.-'"'*-'^-"* 

The  application  of  a  low  viscosity 
sealant  to  the  etched  enamel  prior  to 


Fig.  la-c  (a  Left).  Class  11,  adhesive  cavity  preparation,  occlusal  view:  1  proximal  dentin  cavity,  2  occlusal  dentin  cavity,  3  bevelled 
enamel,  4  occlusal  centric  contacts  (b  Center),  proximal  view;  1  proximal  enamel  cavity  extension,  2  bevelled  enamel,  3  dentin  cavity,  (c  Right), 
mesiodistal  view:  I  proximal  dentin  cavity,  2  dentin-enamel  shoulder,  3  bevelled  enamel. 
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Chosen  restorative  method,  group 

Marginal  gap  ^PExposed  cavo-surface  margin 
□□Overhang 


uavw^oui  law  iiicii 

l^erfect'margin  (see  fig.  4) 


Fi(i.  2a.  Marginal  adaptation  as  a  function  of  enamel  etching,  sealing,  cavity  shape  and/or 
priming.  The  percentage  of  examined  cavity  margin  exhibiting  gap,  composite  overhang, 
exposed  cavosurface  areas,  and  “perfect”  adaptation,  (see  fig.  4).  Group  I:  conventional 
cavity  preparation,  standard-composite  (Adaptic®,  Concise*);  group  2:  conventional  cavity 
preparation,  etching,  standard-composite;  group  3:  conventional  cavity  preparation,  etching, 
sealing,  standard-composite;  group  4;  adhesive  preparation,  etching,  standard-composite; 
group  5:  adhesive  preparation,  etching,  sealing,  standard-composite;  group  6:  adhesive 
preparation,  etching,  composite  (Cosmic®);  group  7:  adhesive  preparation,  etching,  priming, 
composite. 


bulk  placement  of  the  resin  into  a 
conventional  BLACK  preparation  has 
not  reduced  microleakage.  This  realiza¬ 
tion  plus  the  fact  that  the  retentive 
properties  of  the  restorations  are  only 
marginally  improved  with  the  use  of  the 
sealant,  has  led  many  authors  to  ques- 


Chosen  restorative  method,  group 


Fig.  2b.  Dye  penetration  along  cervical 
cavity/restoration  interface  after  a  20*’, 
exposure  to  basic  fuchsin  as  a  function  of 
enamel  etching,  sealing,  cavity  shape  and/ 
or  priming.  Scores:  09f:  no  penetration, 
2(f/r:  penetration  not  exceeding  outer  half 
of  enamel  thickness,  40%;  not  exceeding 
cervical  dento-enamel  junction,  60%; 
penetration  reaching  middle  of  cervical 
wall,  80%;  penetration  almost  reaching 
axial  wall,  100%;  penetration  along  axial 
wall.  Group  1-7  see  fig.  2a. 


tion  its  necessity  in  composite  sys¬ 
tems 

Several  recent  studies  undertaken  at 
this  Institute  have  attempted  to  sig¬ 
nificantly  reduce  or  actually  prevent 


Chosen  restorative  method,  group 

CUMarginal  gap  Exposed  cavo-surface  margin 

I  I  Overhang  ^HVerfect' margin  (see  fig.  4 ) 

Fig.  3a.  Marginal  adaptation  with  standard- 
composite  systems,  a  thixotropic  composite 
and  syringe  system  composites.  Group  I; 
adhesive  preparation,  etching,  standard- 
composite;  group  2;  adhesive  preparation, 
etching,  sealing,  standard-composite;  group 
3:  adhesive  preparation,  etching,  thixotropic 
composite  (ZKP-A-5);  group  4:  adhesive 
preparation,  etching,  syringe  system  com¬ 
posite  (Concise*,  Compocap-S*). 


microleakage  and  to  improve  marginal 
adaptation.  To  the  end,  new  cavity 
preparation  principles  and  applica¬ 
tion  techniques  have  been  combined 
with  different  restorative  materials. 
The  type  class  II  cavity  was  chosen 
because  it  distinctly  exemplifies  the 
problems  with  which  we  are  concerned. 
The  preparation  normally  features  a 
relatively  large  volume  and  encom¬ 
passes  probably  the  widest  extention 
of  difficult  to  assess  margins;  it  can 
be  considered  one  of  the  most  difficult 
restoration  to  perform.  The  adhesive 
restorations  to  be  described  were  sub¬ 
jected  to  dye-penetration  tests  and  to 
scanning  electron  microscopic  ex¬ 
aminations  of  replicas  to  evaluate 
micro-leakage  and  the  quality  of 
marginal  adaptation.*  This  report 

*  The  marginal  integrity  of  a  restoration 
encompasses,  in  our  scope,  two  separate 
yet  interrelated  micromorphological  char¬ 
acteristics.  On  the  one  hand,  the  imper¬ 
meability  of  the  margins  to  microleakage 
as  measured  in  in  vitro  as  well  as  in  vivo 
dye  penetration  tests,  and  on  the  other 
hand,  the  marginal  adaptation  of  the  restor¬ 
ative  material  to  peripheral  tooth  sub¬ 
stance  evaluated  by  replica  examination 
with  the  scanning  electron  microscope.  For 
example,  it  has  been  found  that  a  resto¬ 
ration  may  exhibit  little  or  no  micro¬ 
leakage  in  penetration  tests,  however  under 
the  scanning  electron  microscope,  gaps  or 
fissures  may  be  noticed  which  may  become 
later  clinically  evident  as  stained  margins. 
The  opposite  has  also  been  observed:  under 
SEM  examinations,  the  marginal  adaptation 
may  appear  excellent,  but  dye  penetra¬ 
tion  tests  reveal  microleakage.  Therefore 
both  terms  are  meaningful  in  describing 
marginal  “seal”. 


Chosen  restorative  method,  group 

Fig.  3b.  Dye  penetration  along  cavity/ 
restoration  interface  after  a  20”  exposition 
to  basic  fuchsin  with  standard-composite 
systems,  a  thixotropic  composite  and  syringe 
system  composites.  Scores  see  fig.  2b; 
group  1-4  (see  fig.  3a). 
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Figs.  4a-d.  (a  top  left)  Marginal  gap  (SEM),  magnification  560x,  E  =  enamel,  R  =  restorative  material,  (b  top  right)  Exposed  cavo-surface 
margin  (as  a  result  of  underfilling),  magnification  .‘'60x.  (c  bottom  left)  Overhang,  magnification  56()x.  (d  bottom  right)  ‘‘Perfect"  margin, 
magnification  5f)()x. 


will  summarize  the  results  of  these 
studies. 

CAVITY  PREPARATION 

It  is  generally  recognized  that  if 
composite  restorative  materials  are  to 


be  used  in  class  If  restorations,  the 
cavity  preparation  itself  should  be  con¬ 
servative.  The  conventional  BLACK 
preparation  is  for  various  reasons  not 
suitable:  one  reason  is  its  dispropor¬ 
tionate  volume.  Since  polymerisation 


shrinkage  increases  with  volume,  these 
forces  will  draw  the  restorative  away 
from  the  peripheral  enamel  walls  re¬ 
sulting  in  microleakage  and  poor  mar¬ 
ginal  adaptation.'"’-"  The  new  MOD 
cavity  design  has  been  developed  and 
described  by  LUTZ  et  al.  1974''  and 
1976'^  -"  is  characterized  by  a  relatively 
conservative  round  or  ovoid  proximal 
"box",  an  occlusal  preparation  which 
can  be  best  described  as  an  extension 
of  a  fissure  sealing  procedure,  and  sig¬ 
nificant  areas  of  bevelled  enamel  (fig.  I ). 
This  preparation  saves  a  considerable 
amount  of  sound  tooth  substance  and 
improves  marginal  integrity  when  using 
composite  restorative  materials  in  class 
il  cavities'-'’-":  figs.  2a  and  b). 

USE  OF  SEALANTS 

The  use  of  a  sealant  prior  to  the 
insertion  of  the  composite  restorative 


Table  1.  Quality  of  proximal  marginal  adaptation  in  %  total  length  of  margin  analysed 
of  conventionally  prepared  and  filled  MOD  cavities  as  a  function  of  insertion  method. 


Marginal  adaptation 

Insertion/compression 

method 

“Perfect”  margin 
(%)  (see  fig.  4) 

Imperfect  margin  (%) 
(marginal  gap  and/or 
overhang  and/or  exposed 
cavo-surface  margin; 
see  fig.  4) 

spatula 

15 

85 

cotton  pellets 

polyurethane-foil  and  digital 

27 

73 

compression 

49 

51 
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Figs.  5a  and  b.  Class  111,  adhesive  cavity 
preparation,  (left)  labial  view:  1  small  ex¬ 
tension  of  the  cavity  to  the  labial  surface, 
2  cavity  outline  (only  caries  removed), 
(right)  lingual  view:  I  bevelled  enamel,  2 
unsupported  enamel,  3  entry  of  cavity. 


is  controversial.  The  tensile  adhesion 
of  most  brands  of  materials  to  etched 
enamel  is,  for  the  most  part,  sufficient 
regardless  of  whether  a  sealant  is  ap¬ 
plied  or  not.  However,  it  has  been 
shown  that  marginal  adaptation  and 
especially  microleakage  of  composite 
resin  restorations  are  significantly 
and  positively  influenced  by  prior  ap¬ 
plication  of  the  sealant'"’  '’^-"-'*  (figs. 
2a  and  b). 

PRIMING 

One  of  the  composite  restorative 
materials  examined  in  the  studies'’-*' 
utilizes  a  N-Phenyl-Glycidyl-Glycidyl- 
Methacrylate  primer  (NPG-GMA)  in¬ 
stead  of  a  low  viscosity  sealant  of 
the  BOWEN  diacrylate  type.  Primers 
are  coupling  agents  or  surface  active 
comonomers.  They  contain  polar 
groups  which  are  said  to  chelate 
with  surface  calcium  atoms  of  miner¬ 
alized  tissues.^  In  addition  they  con¬ 
tain  radicals  that  copolymerize  with 
the  resin  systems  of  the  restorative 
material.  There  is  little  agreement  in 
the  literature  as  to  their  effectiveness. 


Figs.  5c  and  d.  Class  IV,  adhesive  cavity 
preparation,  (left)  labial  view:  1  bevelled 
enamel,  2  cavity  outline  (only  caries  re¬ 
moved),  3  unsupported,  conserved  incisal 
enamel,  (right)  lingual  view:  1  entry  of  cavity 
with  lingual  access,  2  bevelled  enamel. 


In  the  present  studies,  dye  penetra¬ 
tion  was  markedly  reduced  when  the 
primer  was  applied  before  the  insertion 
of  Cosmic'**'.*  On  the  other  hand  prim¬ 
ing  seemed  to  have  no  influence  upon 
marginal  adaptation  (figs.  2a 

and  b). 

INSERTION  OF  RESTORATIVE 
MATERIAL 

In  one  study,’’  the  influence  of 
different  insertion  and  condensation 
techniques  upon  the  quality  of  marginal 
seal  was  investigated.  The  results 
showed  an  improved  adaptation  when 
the  restorative  material,  isolated  by  a 
polycarbonate  foil,  was  digitally  com- 
pressend  until  final  set  (Table  1). 

COMPOSITE  MATERIALS  AND 
RESULTS 

Numerous  brands  of  composite  res¬ 
ins  were  utilized.  One  study'"’  exam¬ 
ined  relatively  older  or  standard  re¬ 
storative  materials,  while  more  recently 
available  products  (Table  2)  were  tested 
later."*-'--  One  of  the  standard 
brands,  however,  was  coevaluated  in 
every  test  as  a  control  or  baseline 
material.  The  acid  etch  technique  was 
applied  with  all  resin  systems;  pre¬ 
treatment  with  low  viscosity  seal¬ 
ant  was  carried  out  when  normally 
included  in  the  individual  resin  sys¬ 
tem.  Two  composite-sealer  systems 
(Adaptic®**):  (Concise®^)  showed  con¬ 
sistently  superior  marginal  integrity 
when  compared  with  the  resin  systems 


*  De  Trey  GmbH.  Wiesbaden,  Germany. 
**  Johnson  &  Johnson,  East  Windsor, 
New  Jersey,  USA. 

+  3M  Company,  St.  Paul.  Minnesota.  USA 


Figs.  5e  and  f.  Class  V,  cavo-surface 
margin  entirely  in  enamel,  adhesive  cavity 
preparation  (left)  cross  section:  1  bevelled 
enamel,  2  dentin  cavity,  (right)  labial  view: 
1  extensively  bevelled  enamel,  2  prophylac- 
tically  sealed  labial  surface,  3  dentin  cavity. 


Figs.  5g  and  h.  Class  V,  cavo-surface  mar¬ 
gin  in  enamel  and  dentin  adhesive  cavity 
preparation,  (left)  cross  section:  1  bevelled 
enamel,  2  conventionally  finished  cavo- 
surface  margin  within  dentin,  3  modified 
dentin  cavity  (with  retention),  (right)  labial 
view:  1  bevelled  enamel,  2  prophylactically 
sealed  labial  surface,  3  modified  dentin 
cavity,  4  conventionally  finished  cavo- 
surface  margin. 

employing  no  sealant  ( Epoxydent® )$, 
Restodent®)1:.  The  former  were  also 
superior  to  a  system  utilizing  a  primer 
instead  of  a  sealant  (Cosmic®).  Two 
other  presently  available  systems  with 
low  viscosity  sealants  (Nimetic®)§; 
GC's  Epolite  l()0/Epobond®)1I  yielded 
less  than  favourable  results. 

Examined  also  was  one  product 
(ZKP-A-5®)"  said  to  exhibit  certain 
thixotropic  properties,*  thus  eliminat- 


f.Lee  Pharmaceuticals,  South  El  Monte, 
California,  USA 

§  ESPE  GmbH,  Seefeld,  Oberbayern, 
Germany 

1  GC  International  Corp.,  Tokyo,  Japan 

"  Laboratories  of  the  Dental  Institute  of 
Zurich,  Switzerland. 

*  Thixotropy — the  property,  exhibited  by 
certain  polymers,  of  changing  from  a  solid 
to  a  more  fluid  state  when  disturbed  (e.g. 
mechanical  pressure  from  a  spatula)  and 
then  reverting  again  to  solid  state  follow¬ 
ing  removal  of  the  mechanical  influence. 


Figs.  5i  and  j.  Fractured  anterior  teeth, 
adhesive  cavity  preparation,  (left)  labial 
view:  1  bevelled  enamel,  2  fractured  enamel 
surface,  3  dentin  covered  by  a  cavity 
base,  (right)  axial  section:  1  bevelled 
enamel,  2  fractured  enamel  surface.  3 
pulp  dressing  and  cavity  base.  4  dentin. 
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Table  2.  List  of  composite  systems  used  in  in  vitro  conventional  and  adhesive  MOD- 
restorations. 


“Standard ’’-composite-system  (phosphoric 
acid  +  sealer  +  composite) 

Carvable  class  II  composite 

Acid  etch  technique  composite  (phosphoric 
acid  +  composite) 

Acid  etch  technique  composite  with  primer 


Adaptic®  +  Adaptic  Bonding  Agent® 
Concise®  +  Concise  Enamel  Bond® 

Epoxydent® 

Restodent® 

Cosmic®  +  Cosmic  Bond®  (primer) 
ZKP-A-5 


Thixotropic  composite 

Composite  system  (phosphoric  acid 
+  sealer  +  composite) 

Syringe-system-composite 


ing  the  necessity  of  the  sealer  pre¬ 
treatment.  The  results  obtained  from 
this  study,^^  however,  revealed  that 
this  system  was  less  effective  in  im¬ 
proving  marginal  adaptation  than  one 
utilizing  a  sealant-composite-resin  com¬ 
bination  (figs.  3a  and  b). 

Similar  conclusions  were  made  also 
after  the  examination  of  two  syringe 
system  composite  materials  (Compo- 
cap-S®;***  Concise  Syringe  System 
Composite®). t  Since  the  materials  are 
injected  with  the  syringe,  they  must 
have  a  somewhat  lower  viscosity  than 
manually  nixed  resins.  Both  contain 
more  low-viscous  diluents  and  one  less 
inorganic  filler.  It  was  theorized  that 
because  of  their  lower  viscosity,  no 
sealant  would  be  necessary.  However, 
with  respect  to  microleakage  and  es¬ 
pecially  to  marginal  adaptation,  hnd- 
ings  were  not  encouraging  (figs.  3a 
and  b). 

CONCLUSION 

Observations  from  these  studies  have 
resulted  in  the  formulation  of  certain 
criteria  which  should  be  adhered  to 
if  one  is  to  reduce  microleakage  and 
achieve  the  best  marginal  adapta¬ 
tion  possible  from  composite-resin 
restorative  material.  These  are  as 
follows;  (1)  adherence  to  the  prin¬ 
ciples  of  adhesive  cavity  preparation; 
/.<'.  conservative  preparations  exhibit¬ 
ing  rounded  line  angles  and  margins, 
and  extensive  areas  of  bevelled  enamel 
(figs.  1,5).  (2)  etching  of  enamel  margins 
with  acid.  (3)  application  of  a  low 
viscosity  sealant  of  the  BOWEN  di¬ 
acrylate  type  prior  to  the  insertion  of 


***  Ivoclar  AG,  Schaan,  Liechtenstein 


Mimetic®  -t-  Mimetic  Bond® 

GC’s  Epolyte  +  GC’s  Epobond 

Concise®-syringe-system-composite 

Compocap-S® 


the  restorative.  (4)  insertion  of  suitable 
composite  material  and  compression 
until  final  set. 

It  is  of  course  mandatory  that  the 
operation  field  be  kept  absolutely  free 
from  moisture.  The  use  of  rubber 
dam,  well  fitting  matrices  and  adequate 
wedging  are  to  this  end  indispensable. 
To  help  counteract  polymerisation 
shrinkage  and  subsequent  formation  of 
marginal  gap  or  fissure,  a  load  (finger 
pressure  -l-  5  /u,m  polycarbonate  foil) 
should  be  exerted  upon  the  material 
until  final  set. 

Recent  clinical  studies'**-^”  have  sub¬ 
stantiated  these///  vitro  tests.  Class  111, 
IV  and  V  type  as  well  as  fractured  an¬ 
terior  teeth  adhesive  restorations  were 
placed  adhering  to  the  above  mentioned 
principles  (fig.  5).  Intra-oral  dye  pene¬ 
tration  tests  and  replica  examination 
with  SEM  immediately  following  inser¬ 
tion,  30  days,  120  days,^"  and  finally  114 
years  postoperatively  revealed  insignif¬ 
icant  microleakage  and  excellent  mar¬ 
ginal  adaptation.'" 

It  is  important  to  bear  in  mind  that 
physical  properties  of  composite  ma¬ 
terials  demand,  that  the  volume  of  the 
restoration  be  kept  miu.mal  if  marginal 
integrity  is  to  be  maintained.  The  indi¬ 
cations  for  these  materials  in  class  II 
type  restorative  treatment  is  limited. 
The  described  class  11  adhesive  restora¬ 
tion  has  been  developed,  one  might  say, 
as  an  extension  of  the  rs  ^asures  in  pre¬ 
ventive  dentistry.  In  the  presence  of 
initial  proximal  carious  enamel  lesions 
in  children  participating  in  a  successful 
preventive  dental  program,  this  treat¬ 
ment  method  is  indicated.  Sound  tooth 
structure  can  be  conserved,  the  periph¬ 
eral  area  of  restored,  etched,  and  sealed 
enamel  may  serve  as  an  inherent  “ex¬ 


tension  for  prevention”,  and  a  marginal 
seal  exhibiting  excellent  marginal  adap¬ 
tation  and  resistance  to  microleakage 
can  be  achieved. 
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until  thay’re  softened  up. 
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how  many  people  regarda  little  bleeding  during  brushing  as  "naturar’l 

Clearly,  160  mi  11  ion  Americans  are  misinformed. 

But  they’ll  listen  to  you. .  .research  has  shown  that  most  patients  will  really  follow  a  dentist’s  or  hygienist’s  oral 
health  instructions.  So  set  your  patients  straight  and  soften  them  up.  Recommend  the  ORAL-B  Tooth-Gum  Brush . 

Every  ORAL-B  Tooth-Gum  Brush  is  a  soft  brush...  each  is  multitufted  with  end-rounded,  polished  nylon 
filaments. .  .firm,  yet  flexible. .  .a  perfect  home  instrument  for  safe  removal  of  surface  and  intrasulcular  plaque  with 
minimal  gingival  trauma. 


Because  the  soft  brush  is  best...it’s  the  only  kind  we  make. 


Division  of 

Cooper  Laboratories,  Inc. 
Wayne.  New  Jersey  07470 


22 


For  more  information  circle  9  on  card. 


COS-8t9/POO-67 


Doctor  Korf  was  a  contributor  to  many  journals,  an  essayist  and  lecturer  of  renown.  Children’s  dentistry  will  miss  his  contributions. 
M.  M.  Album 


The  Prevention  of  Child  Behavior  Problems 

in  the  Dental  Office 

A  Humanistic  Approacirt 

Stanley  R.  Korf.  D.D.S.,  F.A.C.D.* 


The  fears  and  anxieties  of 
young  children  toward  dentistry 
are  not  innate;  they  are  learned. 
The  genesis  of  unfavorable  be¬ 
havior  in  the  dental  office  lies  in 
the  child’s  poor  early  exposure 
to  dental  matters.  Such  harmful 
initiation  may  be  direct — per¬ 
taining  to  actual  trauma  or  mis¬ 
treatment  in  the  dental  office,  or 
it  may  be  indirect — the  result  of 
frightening  comments  made  by 
other  children  and  adults,  or  by 
negative  attitudes  of  parents. 
Whether  the  fears  and  anxieties 
are  perceived  by  the  dentist  and 
his  staff  as  realistic  or  not  is 
less  important  than  recognizing 
the  fact  that  they  are  indeed 
realistic  to  the  young  child. 

Direct  anxiety  can  usually  be 
overcome  fairly  quickly  and  eas¬ 
ily  (unless  it  is  of  long  standing  or 
brutally  severe)  with  gentleness, 
patience,  cheerfulness  and  total 
honesty  by  the  dentist  and  dental 
staff.  Indirect  anxiety  is  more 
pernicious  and  harder  to  deal 
with  because  it  is  not  based  on 
reality  or  rationality. 

Wouldn’t  it  be  much  better 
and  easier  for  the  dentist,  work¬ 
ing  with  the  parent,  to  prevent 
apprehensions  and  anxieties  of 
the  child  before  they  have  a 
chance  to  begin  to  solidify?  Of 
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course  it  would,  and  the  happy 
fact  is  that  most  of  these  worries 
and  dreads  can  either  be  com¬ 
pletely  prevented,  greatly  mini¬ 
mized  or  soon  eliminated  if  the 
child  is  introduced  early  enough 
to  the  dental  situation.  Early 
here  means  between  the  ages  of 
IVi  and  3.  I  am  in  mild  disagree¬ 
ment  with  some  practitioners 
who  suggest  routine  visits  before 
the  age  of  two.  Most  children 
this  age  are  not  yet  ready  for 
even  simple  explanations  of 
what  is  to  take  place,  and  most 
children  under  the  age  of  two 
seldom  possess  even  the  meager 
social  background  necessary  for 
positive  interaction  with  strange 
adults  and  places. 

No  matter  what  the  age  of  the 
child,  an  empathetic  practitioner 
with  basic  knowledge  and  under¬ 
standing  of  the  whys  and  where¬ 
fores  of  child  behavior,  who  best 
understands  himself  and  who 
has  a  goodly  share  of  plain  com¬ 
mon  sense  will  be  able  to  con¬ 
sistently  work  wonders  with 
youngsters  during  the  first  and 
subsequent  visits  to  the  dental 
office. 

Without  understanding  and 
empathy,  tolerance  as  well  as 
patience  soon  fly  out  the  win¬ 
dow,  and  this  first  meeting 
becomes  a  confrontation.  Fail¬ 
ure  at  the  beginning  usually 
sets  the  pattern  for  further 
deterioration  and  the  situation 
may  be  forever  lost. 


Dental  literature  is  replete 
with  papers  dealing  with  the 
management  of  the  already 
frightened  and  difficult  child — 
how  to  control  and  re-educate 
such  a  patient  (some  psycholo¬ 
gists  call  this  “behavior  modifi¬ 
cation”).  No  one  will  deny  that 
there  are  many  frightened  and 
hard  to  manage  children  visiting 
dentists  every  day.  Helping  a 
youngster  to  accept  dental  treat¬ 
ment  is  an  important  part  of  any 
discussion  involving  negative 
child  behavior,  but  because  this 
paper  is  written  for  The  Journal 
of  Preventive  Dentistry,  the 
thrust  of  my  position  shall  be  to 
deal  primarily  with  the  preven¬ 
tion  of  childhood  management 
problems  in  the  dental  office. 

I  feel  that  much  of  today’s 
dental  literature  dealing  with 
childhood  behavior  and  emo¬ 
tional  development  has  become 
pretentious  and  overladen  with 
psychological  jargon.  “Model¬ 
ing,”  “modalities,”  “operant 
conditioning,”  “target  behavior” 
and  “aversion  therapy”  might 
be  considered  a  few  such  eso- 
terica. 

I  do  not  intend  to  deny  the 
validity  of  what  these  authors 
and  investigators  report,  nor  do  I 
deny  their  legitimate  quest  for 
objectivity  and  preciseness,  but 
often  they  get  so  tangled  up  in 
their  own  obtuseness  that  the 
conscientious  student-reader 
becomes  confused,  turned  off 
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and  perhaps,  even  left  with  the 
feeling  that  unless  one  knows 
this  special  language,  one  can't 
hope  to  deal  successfully  with 
children. 

Let  me  reassure  anyone  who 
wishes  to  deal  with  and  care  for 
children  .  .  .  there  is  no  special 
magic,  no  rare  gift,  no  unique 
personality  necessary.  All  that  it 
takes  are  a  few  basis  skills  and 
knowledge,  liberal  doses  of  the 
aforementioned  common  sense, 
empathy,  compassion,  a  sense 
of  humor,  honesty  (with  every¬ 
one  involved — child,  parent, 
self)  and  a  sincere  desire  to 
serve  the  child. 

This  does  not  mean  that  any¬ 
one  who  cares  for  children  must 
always  be  a  paragon  of  patience, 
virtue  and  love.  The  practitioner 
is  entitled  to  his  or  her  own  feel¬ 
ings,  but  the  better  he  or  she  can 
control  them  when  things  do  not 
go  well,  the  easier  it  will  become 
to  deal  with  children.  There  will 
even  be  times  when  one  must 
consciously  attempt  to  behave  in 
a  different  manner  from  the 
angry  or  hostile  emotion  felt  at 
the  moment,  but  the  better  one 
is  able  to  do  this,  the  sooner  the 
time  will  come  when  difficult 
conscious  efforts  will  slide  into 
smooth  unconscious  patterns. 

In  short,  anyone  who  expects 
to  deal  with  children  ought  to 
know  why  children  behave  the 
way  they  do.  They  ought  to  feel 
reasonably  comfortable  in  ac¬ 
cepting  childhood  behavior  that 
may  temporarily  thwart  what 
they  are  trying  to  accomplish, 
and  they  ought  to  be  able  to 
accept,  within  reason,  overt 
unfavorable  behavior  without 
losing  their  control  of  the  situa¬ 
tion  and  without  losing  there 
temper.  Self  control  on  the  part 
of  the  adult  is  crucial;  it  always 


helps  to  slow  down  or  stop  run¬ 
away  child  behavior. 

Lastly,  a  cardinal  rule  in 
helping  to  prevent  childhood 
management  problems  rests 
squarely  and  solely  with  the 
dentist.  Every  practitioner  who 
does  not  feel  comfortable  with 
children  should  honestly  recog¬ 
nize  this  fact,  explain  his  feelings 
to  the  parents,  and  then  refer  the 
child  to  someone  who  does 
enjoy  working  with  and  for 
children.  Non-recognition  or 
non-acceptance  of  these  feelings 
on  the  part  of  the  dentist  in¬ 
variably  causes  untold  prob¬ 
lems.  An  honest  referral,  on  the 
other  hand,  immediately  en¬ 
hances  the  image  of  the  referring 
dentist,  for  the  parents  realize 
it  is  the  child's  well  being  that 
is  paramount  to  the  dentist,  not 
some  personal  ego  or  a  fee.  Of 
course,  the  patient's  welfare  is 
the  very  essence  of  profes¬ 
sionalism. 

With  this  brief  introduction, 
let  us  explore  the  parts  played 
by  the  three  parties — the  child, 
parents  (usually  mothers)  and 
the  dentist — involved  with  the 
prevention  of  behavior  problems 
in  the  dental  situation.  The 
specific  roles  of  the  three  par¬ 
ticipants  cannot,  nor  should 
they  be,  considered  as  separate. 
In  the  beginning,  relationships 
are  constantly  intermingling  and 
changing.  Later,  after  the  dentist 
and  child  have  established  mutual 
ground  rules  and  behavior  limits 
so  that  they  are  comfortable  with 
each  other,  the  role  of  the  parent 
should,  and  usually  does,  be¬ 
come  minimal.  Successful  (pre¬ 
ventive)  patient  management 
will  be  difficult  unless  all  three 
parties  involved  have  a  mutual 
understanding  of  what  is  to  be 
accomplished  and  then  make  a 


sincere  effort  to  work  together 
in  an  open  spirit  of  cooperation. 

In  the  past,  both  parents  and 
dentists  thought  and  acted  as 
though  it  should  be  the  child's 
responsibility  to  “behave"  in 
the  dental  chair.  Only  recently, 
with  the  growing  recognition 
that  children  have  rights  too,  has 
the  literature  concerning  child 
behavior  in  the  dental  environ¬ 
ment,  the  objective  and  subjec¬ 
tive  contributions  of  those  work¬ 
ing  with  children,  and  finally 
the  acceptance  of  dentistry  for 
children  as  a  recognized  spe¬ 
cialty,  shown  a  changing  recog¬ 
nition  that  the  roles  of  parents 
and  dentist  are  equally  impor¬ 
tant.  As  a  matter  of  prognostica¬ 
tion,  1  would  further  suggest 
that  there  will  be  a  growing 
recognition  that  the  founda¬ 
tions  of  preventive  childhood 
behavior  problems  are  largely 
set  by  the  personality  and 
emotional  makeup  of  the  dentist. 

Lastly,  to  those  who  wish  to 
care  for  children,  it  is  necessary 
to  remember  that  there  is  never 
only  one  way  to  approach  them 
psychologically.  As  adults  we  all 
differ  widely,  but  by  adulthood 
our  basic  patterns  are  pretty 
well  established.  Children's  per¬ 
sonalities  at  the  age  of  three  are 
still  unsettled  and  unformed, 
although  we  may  pick  up  clues 
if  we  are  perceptive.  Since 
children  change  so  rapidly,  there 
may  not  be  one  technique  that 
will  successfully  handle  all  situa¬ 
tions.  Your  own  personality, 
feelings  and  sense  of  comfort 
may  lead  to  changes  or  modifica¬ 
tions  in  pattern,  gestures  and 
procedures.  Flexibility  when 
caring  for  children  is  essential. 

What  this  paper  will  now  offer 
are  basic  principles  of  child  de¬ 
velopment  and  behavior,  prag- 
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matic  suggestions  and  workable 
solutions  to  the  usual  problems 
of  first  meetings.  The  principles 
are  based  on  various  schools  of 
child  psychiatric  studies;  the 
suggestions  and  techniques  have 
been  culled  from  the  experi¬ 
ences  and  writings  of  numerous 
dentists  who  over  the  years  are 
known  to  be  happy  working  with 
youngsters  and  whose  young  pa¬ 
tients  are  known  to  be  content 
and  comfortable  with  these 
dentists.  To  begin  with,  no  one 
should  attempt  to  care  for 
children  unless  they  have  some 
understanding  of  how  character, 
personality  and  physical  growth 
and  development  take  place. 
The  average  child  by  the  age  of 
three,  although  possessing  many 
complicated  skills,  is  still  largely 
unformed,  nearly  totally  vulner¬ 
able  to  the  whims  of  adults,  and 
extremely  labile  socially,  phys¬ 
ically,  mentally  and  emotionally. 

One  basic  idea  to  always  keep 
in  mind  as  well  as  in  heart  is  that 
proposed  and  so  beautifully 
taught  by  the  late  Dr.  Ginott: 
“Put  yourself  in  the  child’s 
place.  Try  to  think  how  you 
might  feel  and  respond  with  the 
meager  emotional  and  mental 
equipment  of  a  tiny  child  if  you 
were  suddenly  thrust  into  a  new 
and  potentially  threatening  situ¬ 
ation."  If  you  can  consistently 
do  this,  you  will  be  the  unique 
possessor  of  empathy,  one  of 
the  priceless  ingredients  of 
good  child-dentist  relationships. 
When  empathy  is  cultivated  and 
nurtured  it  leads  to  patience 
and  compassion,  two  other 
priceless  ingredients  of  all  hu¬ 
man  relationships,  whether  with 
child  or  adult. 

It  might  be  helpful  to  think  of 
youngsters  not  as  individuals 
merely  smaller  in  size  than 


adults,  or  as  individuals  already 
in  a  state  of  "being,”  but  as 
persons  in  the  act  of  "be¬ 
coming.”  Children  (under  the 
age  of  4)  have  had  so  few  of 
life’s  experiences  that  they  are 
unable  to  compare  different 
things  or  people,  are  not  yet 
capable  of  "weighing  conse¬ 
quences”  and  do  not  yet  know 
what  is  or  is  not  dangerous  to 
their  bodies  and  psychies.  In 
other  words,  they  do  not  com¬ 
prehend  the  realities  of  many 
new  situations.  They  do,  how¬ 
ever,  already  possess  one  facet 
of  their  development  that  as 
adults  we  can  make  work  for  us 
— children,  usually  very  early, 
develop  self-concepts:  "Am  I 
loved?”  "Am  I  capable?”  Chil¬ 
dren  with  poor  or  negative  self- 
concepts  can  be  helped  by  a 
gentle,  warm  and  accepting 
dentist  to  establish  positive  self- 
concepts.  Perhaps  that  is  what 
dentistry  for  children  is  all 
about. 

Nearly  everything  the  young 
child  experiences  is  new  and 
unfamiliar.  Children  under  the 
age  of  four  have  not  yet  had 
the  time  or  opportunity  to  as¬ 
similate  and  cope  with  all  the 
thousands  of  sights,  smells, 
sounds  and  new  faces  that 
literally  assail  them  at  every 
turn.  Many  incidents  and  spoken 
words  that  intrude  upon  their 
labile  and  developing  senses 
give  rise  to  feelings  that  may 
emotionally  threaten  to  engulf 
the  youngster. 

This  does  not  mean  that  the 
child  must  be  treated  like  some 
delicate  hothouse  plant  that  will 
wilt  or  perish  if  left  in  the  cold 
or  wind,  because  as  everyone 
should  know,  children  are  ac¬ 
tually  hardy,  pliable  and  amaz¬ 
ingly  resilient.  It  does  mean. 


however,  that  we  should  try  to 
use  the  hardiness  and  resiliency 
of  the  child  in  positive  ways 
...  to  help  the  child  become 
cooperative  and  enthusiastic, 
and  this  can  be  readily  accom¬ 
plished  by  nurturing  each  child 
slowly  and  carefully. 

As  adults  we  have  learned  to 
take  many  things  for  granted. 
The  very  young  child  does  not 
yet  dare  to  take  many  things  for 
granted,  especially  new  places, 
new  machinery  and  new  faces. 
The  more  comforting,  the  safer 
and  more  honest  the  young 
child’s  previous  life  experiences 
and  physical  contacts  with 
others  have  been,  the  more 
likely  he  will  be  able  to  accept 
and  feel  comfortable  in  a  new 
environment  with  the  dentist 
and  the  dental  office.  Fortu¬ 
nately  for  the  dentist,  most  of 
the  children  we  see  for  the  first 
time  have  had  such  loving  care 
and  parental  love.  That  is  why 
(still  to  the  surprise  of  many 
dentists  and  many  more  parents) 
the  child  will  walk  into  a  strange 
dental  office  willingly  and  trust¬ 
ingly,  when  gently  and  properly 
invited  to  do  so.  Now  that  this 
little  child  is  willing  to  accept  us 
on  our  word,  it  is  absolutely 
imperative  that  we  never  betray 
or  deceive  such  total  and  pristine 
confidence. 

So  far  we  have  discussed  the 
development  and  emotional 
state  of  the  child;  now  it  is 
time  to  introduce  the  importance 
of  the  dentist’s  feelings.  Al¬ 
though  most  children  will  indeed 
tend  to  act  cooperatively  when 
given  the  chance,  there  are  far 
too  many  dentists  who  still 
anticipate  some  unfavorable  be¬ 
havior  reactions  from  the  young¬ 
ster.  With  such  anxiety  simmer¬ 
ing  near  the  surface,  the  tense 
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dentist  lacking  confidence  may 
precipitate  problems  when  none 
had  existed  previously.  If  the 
dentist’s  voice  is  gruff,  if  a 
friendly  smile  is  lacking,  if 
impatience  is  evident,  a  manage¬ 
ment  problem  may  erupt.  When 
the  average  healthy  young  child 
is  about  to  cross  the  threshold 
of  the  dental  operatory  for  the 
first  time,  he  might  be  con¬ 
sidered  to  be  nicely  balanced  on 
the  edge  of  an  emotional  preci¬ 
pice.  Whether  the  child  is 
“saved”  or  “pushed”  is  largely 
up  to  the  adult. 

Up  to  now  I  have  tried  to  de¬ 
scribe  the  basic  feelings  of  the 
majority  of  healthy  children  who 
visit  the  office  for  the  first  time, 
but  sad  to  say,  there  are  still 
some  children  whose  early  life 
experiences  (long  before  we 
have  even  had  the  chance  to 
meet  them  in  a  dental  environ¬ 
ment)  have  been  either  physi¬ 
cally  or  emotionally  hurtful. 
These  are  the  children  who  have 
not  been  able  to  build  up  self- 
concepts  of  worthiness  or  con¬ 
cepts  of  honesty  or  predict¬ 
ability.  Obviously  this  has  hap¬ 
pened  because  parents  (or  other 
adults)  have  not  behaved  with 
honesty  or  predictability.  It  is 
quite  logical  for  such  a  child  to 
feel  insecure  and  react  with 
hostility,  suspicion  or  even 
panic  when  confronted  with  a 
strange  adult  telling  him  some¬ 
thing  that  may  not  turn  out  to  be 
true.  Children  once  “burned” 
by  adults  are  sharp  enough  not 
to  invite  being  “burned”  again. 
Therefore,  as  dentists  who  hope 
to  care  for  children,  it  is  well  to 
keep  in  mind  that  some  of  the 
children  we  shall  see  have  been 
lied  to,  or  have  been  mistreated 
and  just  because  we  know  that 
everyone  in  the  office  is  going 


to  be  nice  doesn’t  mean  the  child 
will  automatically  and  instinc¬ 
tively  know  it  too.  So  if  the  child 
at  first  sight  of  you,  the  dentist, 
begins  to  cry,  whine,  hang  back 
or  even  tries  to  run  away,  make 
an  effort  to  recognize  the  basic 
nature  of  the  youngster’s  resist¬ 
ance. 

Does  this  fearful  overt  nega¬ 
tive  behavior  have  its  genesis 
in  poor  parental  relationships? 
Is  the  unproductive  behavior 
merely  a  normal  reaction  to  the 
newness  and  unfamiliarity  of  the 
situation?  Is  the  child  testing  you 
or  trying  to  manipulate  you? 
Children,  you  know,  are  great 
natural  manipulators,  and  if  they 
can  “get  to  you”  they  quickly 
know  it  and  will  exploit  their 
advantage. 

In  any  case,  when  negative  re¬ 
actions  occur,  the  differentiation 
of  the  cause  or  causes  may  be 
difficult  or  impossible  to  make. 
One  clue  might  be  the  severity 
and  intensity  of  the  reaction;  the 
more  severe  it  is,  the  more  likely 
poor  parental  relationships  are 
at  fault. 

No  matter  what  the  reason,  it 
is  at  precisely  this  time  that  the 
dentist  must  deny  a  natural 
inclination  to  be  upset  or  im¬ 
patient.  Impatience  or  disap¬ 
proval,  no  matter  how  well  we 
think  we  have  hidden  it,  is 
uniquely  evident  to  even  the 
young  child,  and  the  tempo  of 
anxious  feelings  can  be  quickly 
heightened  to  a  frightening  cres¬ 
cendo.  It  is  strangely  mysterious 
that  children  may  not  under¬ 
stand  the  reality  of  a  new  situa¬ 
tion  but  they  are  so  sensitively 
attuned  to  the  nuances  of  nega¬ 
tive  facies,  voices  and  attitudes 
of  adults. 

One  of  every  child’s  basic 
needs  is  for  acceptance  of  seif  as 


a  loved  and  able  person.  This 
does  not  mean  that  the  child’s 
unfavorable  or  anti-social  ac¬ 
tions  must  be  uncritically  ac¬ 
cepted  or  condoned  (for  this  may 
become  psychologically  harmful 
and  destructive  if  perpetuated), 
but  it  does  mean  that  at  the 
beginning  of  a  dental  confronta¬ 
tion,  most  of  the  giving  and 
accepting  should  be  done  by  the 
adult.  I  hasten  to  add  that  this 
is  more  easily  said  than  done, 
but  if  in  the  beginning  you  give 
the  young  child  some  leeway  to 
express  or  ventilate  his  anxiety, 
you  will  often  be  pleasantly  sur¬ 
prised  by  the  marvelous  dental 
relationships  that  ensue. 

The  demeanor  of  the  dentist 
and  his  staff  should  set  the  tone 
for  this  first  meeting.  It  should  be 
one  of  confidence,  cheerfulness 
and  non-scolding  control.  These 
first  few  moments,  even  when 
not  all  is  sweetness  and  light, 
must  not  be  parlayed  into  an 
adversary  situation  as  so  many 
well-meaning  dentists  seem  to 
make  it. 

Of  course,  there  are  going  to 
be  occasions  when  some  firm 
and  positive  control  may  be 
necessary  and  even  welcomed 
by  the  child,  but  I  don’t  think  the 
first  few  moments  of  an  intro¬ 
duction  is  that  time.  The  more 
experienced  and  confident  prac¬ 
titioner  who  feels  reasonably 
sure  of  his  ability  to  teach  the 
child  to  eventually  accept  dental 
treatment  gracefully  and  cooper¬ 
atively  need  not  get  up  tight 
about  what  so  often  is  only 
transitory  or  momentary  nega¬ 
tive  behavior.  The  dentist  who 
“loses  his  cool”  during  these 
first  few  moments  and  insists  on 
rigid  control  may  have  already 
lost  the  game.  It  is  no  great 
achievement  to  physically  sub- 
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due  a  small  child.  It  is,  however, 
a  great  accomplishment  to 
gently  guide  a  young  child  to 
easy  acceptance  of  dentistry. 

Since  h  is  basically  the  den¬ 
tist's  reactions  and  behavior  that 
hold  the  key  to  prevention  of 
child  behavior  problems,  I  think 
it  appropriate  to  investigate 
another  common  roadblock  to 
establishing  happy  relation¬ 
ships.  Too  many  practitioners 
would  prefer  that  their  young 
patients  sit  motionless  in  the 
chair,  not  interrupting  with 
speech,  and  just  opening  their 
mouths  wide  for  the  necessary 
treatment.  Such  dentists  may  be 
overly  concerned  with  the  tech¬ 
niques  of  their  treatment  and  not 
enough  concerned  with  the  es¬ 
sential  understanding  of  how  the 
youngster  can  be  helped  and 
taught  emotionally  and  mentally 
to  deal  with  a  stressful  situation. 
We  should  not  want  children  to 
be  passively  compliant  on  the 
surface  just  for  the  sake  of 
placing  restorations.  We  should 
instead  want  the  child  to  cooper¬ 
ate  because  we  have  helped  him 
to  achieve  higher  levels  of  self 
reliance  and  self  control  with 
mutual  involvement.  Mutual 
constructive  involvement  in¬ 
variably  leads  to  strength  of 
character  and  self  confidence. 

If  you  wish  to  work  with 
children,  it  is  well  to  remind 
yourself  that  most  children  do 
not  need  harsh  or  repressive 
controls  at  any  time,  but  they 
will  thrive  on  gentleness,  sensi¬ 
tivity,  patience,  warmth  and 
empathy  —  again  that  word 
“empathy." 

Obviously  not  every  dentist, 
no  matter  how  capable  and 
understanding  of  children,  can 
succeed  with  every  young  pa¬ 
tient,  but  if  he  makes  an  honest 


effort  to  be  accepting  of  the 
child's  temporary  shortcomings, 
and  honestly  involves  himself 
with  the  child's  feelings,  then  he 
will  be  successful  most  of  the 
time..  What  the  individual  dentist 
says  and  does,  how  he  says  it 
and  how  he  does  it,  will,  in  the 
final  analysis,  be  the  funda¬ 
mental  determinant  of  good  or 
poor  childhood  behavior  pat¬ 
terns. 

Now  let  us  return  to  the 
reception  room  and  discover 
whether  this  first  meeting  with 
our  new  patient  is  going  to  be 
an  immediate  joy  or  an  instant 
challenge.  Since  1  never  know 
until  I  begin,  I  always  use  the 
same  basic  approach  at  the  start. 
For  the  sake  of  this  analysis, 
let  us  assume  a  less  favorable 
situation — a  crying,  clinging  or 
whining  child.  Although  I  might 
like  to  know  if  I  am  dealing  with 
a  truly  fearful  child,  or  the 
product  of  an  overindulgent, 
anxious,  rejecting  or  an  overly 
authoritarian  parent,  it  is  not  my 
prime  concern  at  this  point.  I 
would  also  like  to  know  if  this 
is  a  child  who  has  no  idea  of  pre¬ 
dictability  because  of  misguided 
or  dishonest  adults,  and,  of 
course,  it  would  be  helpful  to 
know  if  this  is  basically  a  shy, 
timid,  withdrawn  child  or  one 
with  an  aggressive  personality. 

Yet  1  feel  quite  frankly  that 
the  answers  to  these  questions 
at  this  time  are  really  academic 
and  it  matters  little  what  kind  of 
child  I  am  dealing  with  during 
these  first  few  moments.  It 
should  be  enough  to  quickly 
recognize  that  here  is  a  young¬ 
ster  with  a  problem  and  I  am 
resolved  to  help  with  the  prob¬ 
lem.  Until  I  learn  differently  (as 
I  may  at  some  later  time)  1 
automatically  assume  that  this 


child  is  behaving  logically  for 
him.  I  must  recognize  that  this 
is  his  unique  way  of  coping. 

At  this  point  a  slight  digres¬ 
sion  is  in  order  to  introduce 
another  basic  concept  of  child 
behavior  and  development — the 
growth  and  use  of  language. 

As  adults,  we  have  built  up  an 
extensive  vocabulary  of  words 
to  describe  our  feelings,  to 
express  our  wants,  needs,  likes 
and  dislikes,  and  most  impor¬ 
tantly,  our  fears.  For  the  most 
part,  we  can  pretty  well  ver¬ 
balize  our  feelings,  and  further¬ 
more,  we  have  learned  many  of 
life's  little  tricks  for  getting 
along  with  others.  Some  of  these 
“tricks"  we  have  learned  con¬ 
sciously  and  some  uncon¬ 
sciously,  but  we  are  all  well 
aware  of  the  value  and  effects 
of  flattery,  praise,  projection, 
self  control  and  compromise  and 
how  they  help  us  to  get  through 
each  day.  Without  these  and 
other  human  accommodations, 
we  would  all  be  living  in  a 
jungle  of  uncontrolled  behavior 
and  possible  self-destruction. 

Think  now  of  the  little  child  in 
>40ur  dental  office  for  the  first 
time.  He  has  neither  the  life 
experiences  nor  the  vocabulary 
to  adequately  express  his 
thoughts  and  feelings  in  lan¬ 
guage.  What  the  average  child 
does  have  to  ventilate  fear  and 
anxiety  is  a  vocabulary  of 
behavior  and  action. 

When  adults  consistently  act 
out  their  feelings  in  anti-social 
patterns,  the  indication  is  that 
they  may  be  either  neurotic  or 
psychotic,  but  some  degree  of 
acting  out  of  children  in  a 
potentially  harmful  or  frighten¬ 
ingly  new  situation  may  be 
logical  and  appropriate,  at  least 
for  the  time  being. 
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It  is  essential  therefore,  that 
we  remember  that  much  of  a 
young  child’s  behavior  is  actu¬ 
ally  his  special  language  and 
we  must  train  ourselves  to  listen 
carefully  so  that  we  may  hear 
and  understand  the  nuances  of 
what  the  child  may  be  trying  to 
tell  us. 

This  is  why  I  always  give 
every  child  the  benefit  of  the 
doubt  during  our  first  meeting, 
and  I  think  it  is  important  to  see 
him  on  his  own  terrain,  the 
reception  room,  for  our  first  con¬ 
versations.  The  words  one  uses 
are  important,  but  the  lone  of 
voice  in  which  they  are  delivered 
may  be  even  more  significant. 
They  should  be  authoritative 
without  sounding  harsh,  calm 
without  sounding  disinterested 
and  cheerful  without  being  dis- 
ingenous. 

What  the  child  needs  right 
now  is  a  simple  clear  cut 
explanation,  in  terms  and  words 
which  he  can  understand, 
exactly  what  is  going  to  happen. 
He  is  entitled  to  know  who  I  am, 
what  we  are  going  to  do  together, 
how  we  are  going  to  do  it  and 
finally,  he  ought  to  be  specif¬ 
ically  told  what  is  not  going  to 
happen.  Every  young  child  in  a 
new  situation  needs  structuring; 
furthermore,  just  saying  it  once 
may  not  be  enough.  Retelling  of 
the  situation  may  be  necessary 
for  reassurance.  The  dentist  can 
help  the  frightened  child  by 
telling  him  that  he  knows  how 
the  child  must  be  feeling  and 
explaining  “even  grownups  feel 
funny  when  they  come  to  new 
places  and  meet  different 
people."  Children  respond 
magically  to  empathy. 

My  “patter"  of  introduction 
goes  something  like  this.  There 
is  nothing  startling  or  original 


about  it.  It  is  based  on  the  prin¬ 
ciples  of  child  development  and 
larded  with  ample  amounts  of 
empathy,  patience  and  under¬ 
standing. 

“Hi  Susie.  Oh  say,  I  like  your  sweater; 
are  those  flowers  on  it  roses  or  carna¬ 
tions?  You-  know  you  look  a  little 
worried  this  morning  in  my  office,  but 
that's  okay  because  everyone  is  a  little 
scared  about  coming  to  new  places  and 
seeing  new  things.  I  would  like  us  to 
become  good  friends,  so  I'm  going  to 
sit  down  near  you  and  just  tell  you 
exactly  what  we  are  going  to  do  today, 
because  it's  going  to  be  easy,  as  you  will 
soon  see  for  yourself.  One  very  impor¬ 
tant  thing  I  must  tell  you  first.  1  always 
keep  my  word  to  boys  and  girls  and  I 
will  always  tell  you  what  we  are  going  to 
do  before  we  do  it.  There  will  never  be 
any  surprises  in  this  office.  So  this 
morning  we  shall  count  your  teeth  to 
make  sure  they  are  all  there,  we  will 
see  if  they  are  clean  because  if  they 
aren't  we  will  take  a  little  toothbrush 
and  brush  them  nice  and  clean,  and 
maybe,  just  maybe,  we  shall  take  some 
pictures  of  your  teeth.  Now  that's  what 
we  are  going  to  do  this  morning.  Come 
in  and  let  us  show  you  the  rest  of  my 
office.” 

With  that  1  simply  take  the 
child's  hand  and  walk  uncon¬ 
cernedly  into  the  operatory. 
This  approach  and  conversation 
works  about  95%  of  the  time, 
and  that  is  a  good  average  in  any 
endeavor.  If  the  child  is  still 
reluctant,  but  not  overtly  so,  1 
say  very  surely,  “You  have  my 
promise,  I  will  not  let  any  harm 
come  to  you.  Now  let’s  go  in,” 
and  at  this  point,  nearly  every 
child  will  come  in  without 
further  fuss. 

Certainly  there  is  often  a 
looking  back  for  Mother  and  that 
is  quite  normal.  1  am  not  a  strong 
believer  in  keeping  Mother  out 
of  the  operatory  during  this  first 
visit.  My  compromise  is  to  reas¬ 
sure  the  apprehensive  child  that 
the  door  to  the  operatory  will  be 
left  open  so  that  Mother  may 
watch,  or  1  tell  the  child. 


“Mother  may  stand  in  the  back 
of  the  room  if  you  are  quiet,  if 
Mother  is  quiet  and  if  you  do 
not  keep  turning  your  head 
around  to  look  for  her — remem¬ 
ber  though,  I  said  I  always  keep 
my  promises,  and  if  you  cry  or 
keep  turning  your  head,  then 
Mother  will  leave  this  room  and 
stay  out  until  we  look  at  your 
teeth." 

Years  of  experience  have 
taught  me  that  rules  for  keeping 
parents  out  or  letting  them  in 
must  be  flexible.  Sometimes  my 
judgment  turns  out  to  be  wrong, 
but  1  would  prefer  to  err  on  the 
side  of  the  child  until  events 
prove  that  1  “have  been  had". 
It  doesn’t  take  long  for  me  to 
recognize  my  errors  in  judg¬ 
ment,  and  then  my  conversation 
might  go  something  like  this: 

“Mrs.  Smith.  I  would  like  you  to  leave 
the  room  now  since  I  want  Susan  to  learn 
that  I  do  keep  my  word.  You  know 
this  is  a  learning  situation,  and  this  is 
something  Susie  and  I  must  be  able  to 
work  out  for  ourselves.  I  think  we  can 
learn  to  work  together;  Susan  will  be 
more  self-reliant  in  similar  situations; 
I  assure  you  she  will  not  be  mistreated 
in  any  way." 

To  the  child  1  then  say: 

“I  want  you  to  know  one  thing.  This  is 
my  office  and  I  make  the  rules  here.  I 
will  treat  you  as  nicely  and  quickly  as 
you  will  let  me,  but  no  one  gets  out  of 
this  chair  until  I  see  their  teeth  and  do 
whatever  else  must  be  done.  The 
quieter  you  sit  and  the  more  you  help 
me,  the  sooner  we  will  get  through — 
the  longer  you  cry,  the  longer  you  will 
sit  here.  It's  up  to  you  how  soon  you 
get  through.” 

When  working  with  children, 
it  is  imperative  that  specific 
limits  be  set.  The  limits  are 
always  implied  and  some  chil¬ 
dren  can  sense  or  even  guess 
what  they  are.  For  most  children 
however,  specific  limits  must  be 
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spelled  out  in  detail  in  a  calm, 
supportive  and  empathetic  man¬ 
ner.  Once  the  limits  are  set, 
we  can  introduce  the  next  to 
last  principle  of  childhood  de¬ 
velopment,  which  must  be 
understood  if  we  are  to  be  con¬ 
sistently  successful  in  prevent¬ 
ing  behavior  problems. 

This  is  the  basic  principle  of 
control.  Nearly  everyone  ac¬ 
cepts  the  fact  that  children  have 
fundamental  needs:  to  be  loved, 
accepted,  to  feel  secure,  etc. 
There  is,  however,  one  other 
need  which  we  sometimes  tend 
to  forget ;  children  have  a  need  to 
be  controlled.  Rather  than  a 
harsh,  strident  or  punishing  con¬ 
trol  based  on  fear,  they  need  the 
kind  of  adult  control  that  says, 
*T  will  make  sure  no  harm  comes 
to  you;  1  will  help  you  to  be  safe; 
1  will  help  you  to  meet  this  new 
situation.” 

The  child  who  comes  into 
your  operatory  for  the  first  time 
in  hysterics  or  having  a  temper 
tantrum  (which  in  many  cases 
might  be  the  same  thing)  feels 
extremely  uncomfortable  psy¬ 
chologically  for  this  wild  be¬ 
havior.  He  actually  doesn't  want 
to  accept  the  responsibility  for 
such  overt  action,  but  doesn't 
know  what  to  do  or  how  to  do  it. 
When  an  adult  comes  along  and 
says,  in  essence,  “OK,  that's  it, 
no  more,”  the  child  feels  great 
relief  that  someone  has  taken  the 
burden  of  action  off  his 
shoulders.  Usually,  then,  it  takes 
but  a  few  moments  for  quiet  to 
reign  again.  You,  the  adult,  have 
taken  the  responsibility  from  the 
child  and  made  it  yours.  When 
you  bring,  calm,  supportive  and 


firm,  patient  control  to  the  child, 
it  provides  a  seemingly  magical, 
steadying  influence  and  the  child 
will  appreciate  how  you  have 
helped. 

Finally,  the  last  basic  prin¬ 
ciple  in  helping  a  child  learn  to 
cooperate  in  the  dental  office  is 
this — young  children  need  gen¬ 
erous  helpings  of  support,  en¬ 
couragement  and  reassurance 
that  they  are  being  helpful  as 
well  as  capable  and  that  we  do 
indeed  like  them. 

Children  have  an  uncanny 
way  of  living  up  to  adult  expec¬ 
tations.  If  the  expectations  are 
positive,  the  behavior  will 
usually  be  positive.  When  we 
honestly  praise  youngsters  for 
their  efforts  to  help  us.  they  will 
try  even  harder  to  please  us. 

Children  will  recognize  and 
resent  gushing,  but  they  will 
appreciate  and  understand  an 
adult  who  gives  them  credit  for 
trying,  does  not  always  demand 
perfection  and  who  tries  to 
develop  the  child's  own  sense  of 
ability.  In  evaluating  the  child's 
place  in  the  dental  situation,  it 
may  be  even  more  important  to 
aid  the  child  in  adding  to  his 
sense  of  worth  than  to  place 
perfect  restorations.  After  all,  it 
is  difficult  or  even  impossible  to 
perform  fine  technical  dentistry 
unless  the  young  child  feels 
safe,  secure  and  relaxed  in  the 
dental  chair. 

SUMMARY 

If  the  small  child  is  seen  early 
by  a  competent  and  properly 
oriented  (psychologically)  prac¬ 
titioner,  there  is  little  likelihood 


that  behavior  problems  will 
arise. 

Dentistry  is  a  learning  situa¬ 
tion.  The  dentist  and  staff  are 
responsible  for  teaching  the 
child  to  accept  treatment  with 
positive  mental  attitudes. 

Understanding  all  aspects  of 
child  growth  and  development  is 
absolutely  essential  in  the  pre¬ 
vention  of  behavior  problems. 
An  acceptance  of  these  “pecu¬ 
liarities  of  childhood”  is  impera¬ 
tive. 

The  dentist  may  have  to  curb 
his  impatience  and  drive  to  “get 
the  dental  work  done”  and  con¬ 
centrate  on  helping  the  child 
meet  the  situation. 

Children  are  insecure  in  new 
situations.  They  need  simple, 
clear  cut  explanations  (in  terms 
they  can  understand)  about  what 
will  happen  and  what  is  expected 
of  them. 

Children's  language  is  often  a 
language  of  behavior — familiar¬ 
ize  yourself  with  their  unique 
methods  of  expressing  them¬ 
selves. 

Set  limits  and  be  in  control. 
The  limits  must  be  realistic  for 
the  young  child  .  .  .  the  con¬ 
trols  must  be  calm,  reasonable 
and  patient. 

Be  unstinting  in  praise,  sup¬ 
port,  reassurance  and  encour¬ 
agement. 

Try  at  all  costs  to  put  yourself 
in  the  child's  place.  Empathy  is 
a  priceless  ingredient. 

Tender  loving  care  honestly 
felt  and  generously  given  will 
usually  solve  many  behavior 
problems,  and  certainly  prevent 
the  greatest  majority  from  ever 
occurring. 
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Emanuel  Cheraskin  A.S.P.D.  in  the  Rockies 

M.D.,  D.M.D. 
to  Receive  A.S.P.D.’s 
Achievement  Award 


The  American  Society  for  Preven¬ 
tive  Dentistry  announced  that  Dr. 
Emanuel  Cheraskin  will  be  presented 
with  the  Annual  International 
Award  in  Preventive  Dentistry  Re¬ 
search  this  year  for  his  efforts  in 
fostering  clinical  research  and 
advancing  the  scientific  discipline  of 
Preventive  Dentistry.  Dr.  Cheraskin 
will  be  presented  with  this  award  at 
ASPD’s  7th  Annual  Scientific  Con¬ 
ference  in  Denver,  Colorado  on 
Tuesday,  June  21,  at  the  Annual 
Awards  Luncheon.  Past  recipients  of 
this  annual  award  include  Dr. 
Harold  Loe,  Dr.  Perry  A.  Ratcliff, 


Dr.  Paul  H.  Keyes,  Dr.  Miles 
Markley  and  Dr.  Basil  Bibby. 

Dr.  Cheraskin’s  contributions  to 
prevention  have  been  as  a  teacher, 
scientist,  author  and  in  the  field  of 
international  relations. 

Dr.  Cheraskin  is  an  active  staff 
member  of  the  University  Hospital 
and  Hillman  Clinic,  University  of 
Alabama  Medical  Center;  Assistant 
Professor,  Department  of  Medicine, 
University  of  Alabama  Medical  Cen¬ 
ter;  and  Professor  and  Chairman, 
Department  of  Oral  Medicine, 
University  of  Alabama  School  of 
Dentistry. 


The  American  Society  for  Preven¬ 
tive  Dentistry  will  hold  its  7th 
Annual  Scientific  Conference  in  two 
parts:  Part  I  will  be  held  in  Denver, 
Colorado,  June  18-21,  1977  and  Part 
II  in  Steamboat  Springs,  Colorado, 
June  22-25,  1977. 

Part  I  will  feature  a  wide  range  of 
speakers  and  topics  beginning 
Saturday  morning  with  a  keynote 
address  entitled,  “An  Idea  Whose 
Time  Has  Come”  by  Ken  Olson  and 
carry  on  the  balance  of  Saturday, 
Sunday,  Monday  and  Tuesday  with 
the  following  speakers  and  topics: 
Robert  Frazer — “Tommorrow’s 
Humanistic  Dental  Practice”;  Bev  & 
Jerry  Mittelman — “Prevention  in  the 
Third  Party  World”;  Larry  Lytle — 
“An  Enthusiastic  Approach  to 
Dentistry”;  Charles  Sorenson — “Re* 
cruiting.  Selecting,  Hiring  and 
Developing  Humanistic  Staff’;  Jack 
Anderson — “Current  Fluoride  Con¬ 
cepts”;  Karen  Harris — “Sharing, 
Caring,  Preparing  Through  Team¬ 
work”;  Emanuel  Cheraskin — “Life 
Style  &  Oral  Health”;  John 
Diamond — “Applied  Kinesiology”; 
Ken  Olson — “Living  With  Stress 
Successfully”;  Bob  Barkley — “1977”; 
Mary  Lou  &  Don  Vollmer — 
‘‘Getting  People  Started  with 
Prevention”. 

Part  II  will  feature  6  limited 
attendance  workshops  covering  four 
half  day  sessions  on  Wednesday 
through  Saturday.  Workshop 
speakers  and  topics  are  as  follows: 
John  Diamond — “Applied  Kinesi¬ 
ology”;  Herman  Corn — “Problem 
Solving  Periodontics  for  the  Family 
Dentist”;  Rita  &  Stu  Johnson — 
“Self-Helf  Instructional  Units”; 
Mary  Lou  &  Don  Vollmer — 
‘‘Getting  People  Started  with 
Prevention”;  Bob  Barkley, 
DuWayne  Furman,  Bud  Ham — 
“The  Helping  Relationship”;  Ken 
Olson — ‘‘Personal  Awareness, 
Growth  and  Goal  Setting”. 

Registration  information  may  be 
obtained  by  writing  A.S.P.D.,  Atten¬ 
tion:  Robert  G.  Bostrom,  Executive 
Director,  435  North  Michigan 
Avenue,  Chicago,  Illinois  60611. 
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ing  fissures  and  gaps.  An  attempt,  therefore,  in  an  in  vitro  study  has  been 
made  to  develop  a  MOD  restoration  necessitating  only  minimal  tooth 
substance  removal  and  at  the  same  time  provide  an  excellent  marginal 
adaptation  and  seal.  By  modification  of  the  cavity  preparation,  utilization  of 
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A  2-second 
that  con  moke  the 
time  between 
visits  less  painful 

And  can  improve  the  outlook  for  the  next  checkup, 

A  survey  of  dentists  indicates  that  tooth  hypersensitivity  con  be 
found  in  every  seventh  patient  in  the  overage  general  practice.’ 

But  there  may  be  many  other  undiagnosed  patients  who  don't 
complain  because  they  consider  it  "normal"  or  unimportant. 


So  they  may  suffer  in  silence,  risking  the  possibility  of  more 


serious  pathology. 


Tooth  hypersensitivity  vs.  preventive  home  core 

Patients  with  sensitive  teeth  tend  to  avoid  brushing  sensitive 
areas.’  "This  appears  to  be  related  to  the  fear  of  causing  pain 
...with  the  toothbrush. "2  And  when,  for  any  reason,  "tooth- 
brushing  is  stopped  and  the  bacterial  mass  [within  the  plaque] 
is  allowed  to  accumulate.. -.clinical  signs  of  gingival  inflam¬ 
mation  become  apparent."^ 


A  2-second  test  for  tooth  hypersensitivity 

That's  why  diagnostic  testing  for  hypersensitivity— before  gingi¬ 
val  involvement— is  so  important.  A  2-second  jet  of  cold  air  or 
water,  or  contact  with  an  explorer,  will— in  the  absence  of  caries 
or  other  pathology— usually  elicit  an  involuntary  painful 
response  if  sensitivity  is  present. 

Treatment  is  often  simple  and  effective 

Fortunately,  home  treatment  with  SENSODYNE  is  highly  effec¬ 
tive.  Used  daily  in  place  of  a  regular  dentifrice,  SENSODYNE 
brings  substantial  relief  for  up  to  90  percent  of  patients  and  with 
good  to  complete  remission  of  pain  in  four  out  of  five  patients. 
And  SENSODYNE  can  help  restore  the  plaque-control  benefits 
that  come  with  routine  brushing. 


Two  of  your 
best  weapons 
for  fighting  tooth 
hypersensitivity 
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Preface 

Albert  G.  Richards,  B.S.,  M.S.  Marcus  L.  Ward  Prof,  of  Dentistry 


The  first  dental  radiograph  was  pro¬ 
duced  about  90  years  ago,  and  the  first 
x-ray  machine  made  specifically  for 
dental  radiography  was  marketed  about 
50  years  ago.  During  the  last  half 
century,  the  x-ray  exposure  of  the 
dental  patient  has  decreased  about 
989?^  mainly  through  the  introduction 
of  higher  speed  dental  films. 

In  this  issue  Reiskin's  article  on 
“Rare  earth  imaging  in  dental  radiology" 
describes  a  new  family  of  fluorescent 
intensifying  screens  that  permit  further 
reductions  in  patient  exposure  resulting 
from  extraoral  examinations. 

To  record  the  maximum  amount  of 
diagnostic  information  for  each  ex¬ 
posure  of  the  patient,  requires  that 
radiographs  of  only  the  highest  quality 
are  produced  and  the  number  of  re¬ 
takes  be  kept  to  a  minimum. 


Future  issues  will  carry  the  following 
papers  from  this  symposium.  Crab¬ 
tree's  account  of  “Factors  that  in¬ 
fluence  quality  of  the  dental  radio¬ 
graph”  will  list  the  causes  of  poor  quality 
radiographs  and  their  solutions. 

Many  radiographic  faults  occur  dur¬ 
ing  film  processing  procedures.  The 
articles  “Automatic  film  processing” 
by  Thunthy  and  “Preventive  care  and 
maintenance  of  the  automatic  dental 
film  processor”  by  Fortier  will  illustrate 
how  film  processing  can  be  standard¬ 
ized  to  eliminate  the  occurrence  of 
many  of  these  faults. 

Buchholz’  article  on  the  “Histologic- 
radiographic  relation  of  pioximal 
surface  carious  lesions”  will  confirm 
that  the  actual  size  and  penetration  of  a 
carious  lesion  is  minimized  when  seen 
in  a  radiograph. 
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Rare  Earth  Imaging  in  Dental  Radiology 

Allan  B.  Reiskin,  B.A.,  D.D.S.,  DPhil.,  Erma  Hummel,  R.T.,  Susan  Kirchhof,  R.T. 

and  Michael  L.  Freedman,  A.B.,  Ph.D. 


Constraints  imposed  by  the  anatomy 
of  the  jaws  and  facial  skeleton  often 
determine  the  mechanisms  of  radiolog¬ 
ical  procedures  in  dentistry.  These 
constraints,  until  recently,  have  neces¬ 
sitated  the  use  of  small  pliable  films 
and  small  easily  maneuvered  x-ray 
tubes.  Film  has  been  the  traditional 
recording  medium  for  x-ray  images  in 
dentistry  although  other  recorders  are 
available.  In  a  relative  sense,  direct 
exposure  film  is  an  inefficient  recorder 
requiring  large  radiation  exposures  to 
prixluce  adequate  images.  This  inef¬ 
ficiency  occurs  because  only  a  small 
portion  of  the  x-ray  energy  is  trapped 
in  the  emulsion  of  ordinary  film.  By 
contrast,  energy  from  visible  light  is 
almost  completely  absorbed.  The  sensi¬ 
tivity  of  film  to  x-rays  was  first  in¬ 
creased  by  applying  thick  emulsions  to 
both  sides  of  the  film  base.  (Most 
photographic  films  have  single  emul¬ 
sions.)  The  double  emulsion  approx¬ 
imately  doubled  the  image  density  for 
a  given  exposure  but  caused  some 
loss  of  detail.  Additional  increases  in 
the  efficiency  of  film  recording  systems 
were  gained  by  converting  x-ray  energy 
into  more  readily  absorbed  light  energy. 
This  energy  shift  was  accomplished  by 
exposing  film  while  in  close  contact 
with  ‘intensifying  screens’. 

Intensifying  screens  generally  con¬ 
sist  of  a  semi-rigid  base  upon  which 
is  placed  a  coating  of  a  fluorescent 
salt  incorporated  into  a  suitable  binder 
(Fig.  lA  and  B).  The  screens  are 
held  in  close  contact  to  the  film  by 
a  spring-loaded  metal  cassette  or  other 
device.  Obviously,  the  need  for  this 
additional  bulk  makes  the  intraoral 
use  of  film/screen  combinations  im¬ 
practical.  However,  the  growing  use 
of  extraoral  films  in  many  dental 
specialties  and  in  particular  the  in¬ 
creasing  use  of  panoramic  and  cepha¬ 
lometric  examinations,  has  created 
interest  in  and  need  for  the  use  of 
modern,  fast,  low  dose  imaging  sys¬ 
tems  in  dentistry. 


From  the  Department  of  Oral  Radiology, 
School  of  Dental  Medicine,  University  of 
Connecticut. 


Exposure  of  living  tissue  to  x-rays 
involves  a  small  but  significant  risk.' 
It  is  therefore  desirable  to  use  the 
fastest  possible  image  recording  system 
capable  of  providing  essential  diag¬ 
nostic  detail.  Intensifying  screens  are 
the  most  commonly  used  devices  for 
improving  the  efficiency  of  recording 
images  on  x-ray  film.  Traditionally, 
intensifying  screens  have  been  made 
with  calcium  tungstate,  zinc  sulphide 
and/or  barium-lead-sulphate  as  the 
principle  salts  or  phosphors.  These 
materials  were  chosen  because  of  their 
stability  under  constant  x-irradiation, 
because  they  fluoresce  immediately 
upon  irradiation,  and  because  the  light 
which  they  emit  lies  in  the  blue  and 
violet  region  of  the  spectrum  where 
many  film  emulsions  iU’e  sensitive.  The 
speed  or  relative  efficiency  with  which 
the  intensifying  screens  convert  x-ray 
energy  to  light  is  a  function  of  many 
factors  including  the  size  and  number 
of  phosphor  crystals,  the  type  of  phos¬ 
phor,  the  ability  of  the  phosphor  to 
absorb  x-ray  energy  and  the  spectrum 
of  light  emitted  when  the  phosphor  is 
irradiated.* 

With  any  given  phosphor,  speed  is 
usually  a  function  of  the  size  and 
number  of  phosphor  particles.  In¬ 
creasing  the  number  and  size  of 
particles  increases  the  speed  but  often 
leads  to  a  corresponding  loss  of  image 
quality  commonly  seen  as  increased 
graininess,  random  noise,  or  mottle. 
In  principle,  it  should  be  possible  to 
increase  the  speed  of  intensifying 
screens  without  associated  losses  in 
image  quality  if  phosphors  with  greater 
radiation-absorptive  capacity  could  be 
substituted  for  those  in  current  use. 
Theoretically,  screen  speed  should  also 
be  increased  by  improving  the  ef¬ 
ficiency  of  the  conversion  of  x-ray  to 
light  energy  and  by  broadening  the 
spectral  response  of  x-ray  film."* 

Economic  pressures  created  by  the 
growth  of  the  color  television  industry 
created  a  demand  for  the  development 
of  a  “new  generation”  of  phosphors. 
Among  those  developed  primarly  for 
the  use  in  color  television  tubes  were 
a  series  of  compounds  made  from  the 


rare  earth  elements  of  the  lanthanide 
series.  The  characteristics  of  these 
phosphors  were  close  to  those  cited 
above  for  high-speed  intensifying 
screens  capable  of  producing  high- 
quality  radiographic  images.  The  new 
phosphors,  salts  of  lanthanum  and 
gadolinium,  proved  to  be  more  ef¬ 
ficient  absorbers  of  x-rays  even  at  high 
energies  where  conventional  calcium 
tungstate  phosphors  become  relatively 
less  effective.^-®  In  addition,  the  rare 
earth  phosphors  emit  light  over  a 
broader  spectral  range  than  typical 
calcium  and  barium  compounds.  When 
the  new  phosphors  are  used  with  films 
having  matched  spectral  sensitivities, 
they  convert  a  broad  range  of  x-ray 
energies  into  recordable,  visible  light. 
Thus,  by  increasing  the  usable  range 
of  x-ray  energies  and  increasing  the 
amount  of  x-ray  energy  converted  into 
visible  light,  dramatic  reductions  in 
required  x-ray  exposure  are  obtained 
without  serious  loss  of  image  quality, 
i.e. ,  the  rare  earth  screen/film  combina¬ 
tion  has  a  higher  “speed.” 

The  Photographic  Products  Division 
of  the  3M  Co.  began  marketing  rare 
earth  imaging  systems  under  the  trade 
name  ‘Trimax’  approximately  two 
years  ago.  Eastman  Kodak  has  also 
been  offering  rare  earth  imaging  sys¬ 
tems  under  the  trade  name  ‘Lanex’  for 
approximately  one  year.  The  x-ray  films 
and  intensifying  screens  which  were 
first  available  were  designed  for  use 
in  general  medical  radiology  and  were 
manufactured  in  standard  sizes.  These 
products  have  been  tested  in  specific 
dental  applications  such  as  cephalom¬ 
etry  and  conventional  types  of  extra¬ 
oral  radiography.  Systems  in  sizes  and 
configurations  suitable  for  use  in 
panoramic  devices  were  specially  pre¬ 
pared  by  the  manufacturers  for  the 
purpose  of  this  study.* 

This  article  will  describe  preliminary 
tests  of  these  new  products  in  pano¬ 
ramic  and  cephalometric  applications. 


*  3M  Co.,  St.  Paul,  Minnesota;  Eastman 
Kodak  Co.,  Rochester,  New  York;  General 
Electric  Co.,  Milwaukee,  Wisconsin. 
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Fig.  lA  and  B  (Top).  The  backside  of  an  open  cassette.  The  black  surface  is 
the  side  which  faces  the  x-ray  beam  and  the  spring-loaded  clamp  is  designed  to  main¬ 
tain  good  film/screen  contact.  (Bottom)  interior  of  the  cassette  with  the  exposed  screen 
surfaces  between  which  the  film  is  sandwiched. 


Measurements  of  the  dose-reduction 
which  can  be  attained  with  these  sys¬ 
tems  will  be  presented  and  the  technical 
advantage  related  to  the  design  and  use 
of  x-ray  generators  and  tubes  will 
be  discussed. 

EVALUATION  PROTOCOL 

The  availability  of  rare  earth  imag¬ 
ing  systems  raised  three  basic  ques¬ 
tions  in  dental  radiology.  First,  was 
it  possible  to  demonstrate  that  the 


quality  of  images  produced  with  rare 
earth  systems  was  equivalent  to  or 
better  than  the  images  produced  by 
slower,  conventional,  intensifying 
screens.  Although  data  was  available 
on  medical  applications  of  rare  earth 
recording  systems  there  appeared  to  be 
no  information  on  image  quality  in 
dental  examinations.^-®  Data  on  the 
quality  of  rare  earth  images  in  tomog¬ 
raphy  was  limited  and  no  published 
reports  on  curved  surface  or  panoramic 
tomography  could  be  found.  Second, 


could  a  meaningful  reduction  in  patient 
radiation  exposure  levels  be  achieved 
through  the  use  of  rare  earth  imaging 
systems.  Third,  was  it  possible  to 
demonstrate  that  the  costs,  exposure 
factors  and  processing  requirements 
associated  with  rare  earth  systems  were 
compatible  with  their  use  in  the  existing 
dental  care  delivery  system. 

IMAGE  QUALITY 

Image  quality  is  the  complex  product 
of  virtually  every  component  of  the 
x-ray  system  including  the  generator 
and  tube,  operating  factors,  geometry 
and  technique,  film/screen  combination 
and  processing.  It  includes  the  param¬ 
eters  contrast,  density  and  resolution, 
etc.  There  are  sophisticated  techniques 
used  to  measure  system  performance 
including  determinations  of  optical  and 
noise  properties  expressed  as  point 
spread,  line  spread,  or  modulation 
transfer  functions,  etc.  A  less  compli¬ 
cated  approach  was  used  in  these 
preliminary  studies.  First,  the  resolving 
power  of  rare  earth  and  conventional 
film/screen  combinations  was  measured 
and  compared.  Several  techniques  were 
used  including  the  exposure  of  resolu¬ 
tion  test  targets  such  as  those  shown 
in  Figures  2 A  and  B.  These  targets 
allow  quantitation  of  the  ability  to 
distinguish  between  discrete  adjacent 
structures  which  are  either  converging 
or  which  are  separated  by  decreasing 
intervals.  Test-target  exposures  were 
carried  out  with  the  target,  standing 
in  air,  placed  in  the  focal  trough  of 
panoramic  machines,  or  enclosed  in  a 
plastic  scatter-producing  container,  or 
in  a  tissue-equivalent  phantom  of  a 
human  head  (Fig.  2C).  Exposures  were 
also  made  with  conventional  and 
vacuum  cassettes,  the  latter  designed 
to  improve  the  chances  of  obtaining 
good  screen/film  contact.  Second,  films 
of  several  tissue-equivalent  phantoms 
were  obtained  using  a  variety  of  film/ 
screen  combinations.  Exposure  factors 
were  adjusted  to  provide  films  of  similar 
densities  and  specific  anatomical  struc¬ 
tures  known  to  lie  within  the  panto- 
mographic  focal  trough  were  compared. 
Finally,  films  were  obtained  on  patients 
with  a  range  of  conventional  and  rare 
earth  film/screen  combinations  and  the 
films  were  submitted  without  identifica¬ 
tion  to  clinicians  for  their  subjective 
evaluation. 

DOSIMETRY 

The  change  from  conventional  to 
rare  earth  imaging  systems  required 
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Fig.  2A.  Two  commonly  used  test  targets. 


significant  reductions  in  mA.*  Table  1 
illustrates  the  average  exposure  factors 
required  by  several  rare  earth  and 
conventioatil  film/screen  combinations. 
Slow  or  .nedium  speed  rare  earth 
screens  with  compatible  films  required 
three-  or  four-fold  reductions  in  mA  to 
produce  images  of  acceptable  density. 


*  A  'Panelipse'  on  which  most  measure¬ 
ments  were  performed  was  modified  by  the 
General  Electric  Co.  to  provide  continu¬ 
ously  variable  selection  from  0- 15  mA. 


Patient  doses  were  measured  by  placing 
dosimeters  at  the  exit  slit  of  the  tube 
collimator  and  in  front  of  the  film 
surface,  where  they  remained  during 
the  entire  exposure.  Decreases  in  x-ray 
intensity  due  to  the  inverse  square  law 
were  both  calculated  and  measured 
directly  and  subtracted  from  the  dif¬ 
ference  between  the  doses  measured  at 
the  x-ray  tube  and  at  the  film  surface. 
Thus,  by  measuring  the  net  amount  of 
radiation  reaching  the  film  with  and 
without  a  patient  in  the  useful  beam. 


a  direct  determination  of  the  amount  of 
radiation  transmitted  through  or  ab¬ 
sorbed  by  the  patient  was  obtained. 
A  second  measurement  was  made  by 
placing  dosimeters  at  the  mastoid  tip 
on  the  patient’s  right  side  for  the 
duration  of  the  exposure.  The  first 
measurement  provided  an  estimate  of 
the  integrated  dose  experience  of  the 
patient  and  the  second,  done  for 
comparative  purposes®’^  provided  an 
estimate  of  the  dose  at  a  single  anatomic 
site  on  the  surface  of  the  patient. 

TECHNICAL  AND  ECONOMICAL 
CONSIDERATIONS 

The  broader  spectral  sensitivity  of 
emulsions  of  films  used  with  rare  earth 
phosphors  lead  to  questions  about  the 
compatibility  of  these  films  with  some 
commonly  used  sjife  lights,  processing 
chemistries,  and  tank  vs.  machine  proc¬ 
essing  techniques.  To  resolve  these 
questions,  phantom  and  test  target 
films  were  processed  according  to 
manufacturer’s  directions  in  tanks  with 
Kodak  dental  developer  for  4‘/2  min¬ 
utes  at  68°,  in  a  Kodak  M6.An  X- 
Omat  operating  with  a  90  second  cycle 
at  95°  with  Kodak  RP  chemistry  and 
in  an  S.S.  White  Auveloper  using 
Kodak  RP  chemistry  with  4V2  minute 
processing  cycle  and  a  temperature  of 
78°.  Films  were  subjected  to  visual 
inspection  to  access  overall  clarity  and 
were  subjected  to  densitometer  meas¬ 
urements  for  the  evaluation  of  the  com¬ 
pleteness  of  development. 

(continued  on  page  1 1) 


Fig.  2B.  The  image  produced  when  the 
target  was  radiographed  in  the  focal  trough 
of  a  G.E.  Panelipse  with  one  of  the  several 
film/screen  combinations  tested. 
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A  key  to  locking  out  occlusal  caries.. . 


Many  studies  hs^ve  shown  that  caries 
in  pit  and  fissure  areas  are 
prevented  by  a  sealant  when  it  is 
retained  without  leakage.  Other 
studies  indicate  that  sealed-in  caries 
do  not  progress.  For  14  years 
the  3M  Company  has  been 
conducting  clinical  studies  on 
resins  used  to  seal  pits  and  fissures. 
And,  for  many  years,  the  CONCISE™ 
Brand  Enamel  Bond  System  has 
been  used  successfully  in  this 
preventive  procedure.  Now,  here  is 
a  system  utilizing  a  WHITE  sealant 
that  offers  easy  detection  of 
retention.  Patient  and  dentist  can 
see  the  White  Sealant  in  place,  both 
know  it  is  effectively  sealing  out  cairies. 


The  CONCISE  Enamel  Bond  CONCISE  White  Sealant  is 
System,  with  clear  resins,  while  clearly  visible  to  examiner  and 
still  retained,  is  not  visually  patient.  Regular  check  ups  will 
apparent  readily  show  its  long  retention. 


CONCISE  White  Sealant  System  as  a  Pit  and  Fissure  Sealant  has  been  shown 
to  be  Provisionally  Acceptable  as  an  agent  for  sealing  off  an  anatomically 
deficient  region  of  the  tooth  to  supplement  the  regular  professional  care  in  a 
program  of  preventive  dentistry 

Council  on  Dental  Materials  and  Devices 
American  Dental  Association 


Get  more  facts  on  the  use  of  occlusal  sealants.  Mail  this  information 
coupon  to  the  3M  Co.,  Dental  Products,  Bldg.  223-3S, 

St.  Paul,  Minn.  55101. 

□  Send  me  your  new  brochure  on  recent  developments  in  sealants. 

□  Have  a  3M  representative  call. 

□  Please  have  this  dealer  send  a  kit  and  bill  me. 


Dealer 

City 

Name 

Street 

City 

State 

_ Zip _ 

You'll  like  the  benefits  provided  by 
the  white  color: 

Aids  in  placement  and  recall  examinations 

Is  esthetically  pleasing,  yet  readily  distinguishable 

from  occlusal  color 

Shows  the  degree  of  retention 

Helps  obtain  patient  and  parent  cooperation 


Dental  Products 

3M  CENTER  •  ST  PAUL.  MINNESOTA  55101 


3in 


JPD  E 


(continued  from  page  9) 

Unexposed  films  maintained  in  the 
x-ray  facility  were  processed  after  dif¬ 
ferent  intervals  of  storage  and  iit'ter 
remaining  unpackaged  in  the  darkroom 
for  intervals  up  to  5  minutes  with 
illumination  provided  by  a  NuArk 
DBL-4*  safe  light. 

RESULTS 

Resolution 

With  few  exceptions,  test  target 
measurements  failed  to  show  dramatic 
differences  between  conventional  and 
rare  earth  imaging  systems.  The  test 
series  included  the  following  combina¬ 
tions:  Kodak  X-Omatic  intensifying 
screens  with  Kodak  G,  RP.  Blue  Brand 
and  RP  Royal  films;  Kodak  Lanex 
screens  with  Kodak  Ortho  G  film;  3M 
Alpha  4  and  Alpha  8  intensifying 
screens  with  Trimax  XD  and  XM 
films.  An  overall  variation  in  resolution 
ranged  from  approximately  Vi  to  5  line 
pairs  per  millimeter  when  conventional 
cassettes  were  used  (Figure  3).  Vari¬ 
ations  in  measured  resolution  were  ob¬ 
served  between  sequential  exposures 
with  the  same  film/screen  combination. 
The  use  of  a  vacuum  cassettet  tended 
to  improve  the  consistency  of  repetitive 
exposures  and  resulted  in  higher  resolu¬ 
tion  although  not  extending  beyond  the 
highest  values  measured  with  con¬ 
ventional  cassettes.  The  exception  was 
the  combinations  of  Kodak  X-Omatic 
screens  with  RP  Royal  film  and  3M 
Alpha  8  screens  with  Trimax  XM  film 
which  produced  films  of  the  lowest 
test  target  resolution.  A  limited  number 
of  measurements  with  conventional 
film/screen  combinations  from  other 
manufacturers  including  U.S.  Radium, 
Siemens,  and  DuPont  did  not  differ 
significantly  from  the  findings  obtained 
with  Kodak  products.  Results  are  sum¬ 
marized  in  Figure  3. 

By  visual  assessment,  rare  earth 
systems  appear  to  have  slightly  less 
contrast  than  their  conventional 
counterparts  while  showing  less  evi¬ 
dence  of  recording  scatter  from  the 
patient.  Typical  rare  earth  pantomo- 
graphic  images  are  illustrated  in  Figure 
4. 

Measurements  with  the  highest  res¬ 
olution  were  obtained  with  a  test 
target  standing  free  in  air.  The  lowest 
estimates  of  resolution  were  measured 


*  NuArk  Co.,  Inc.,  4100  West  Grand 
Ave.,  Chicago,  Illinois. 

+  Provided  courtesy  of  E-Z-Em  Co.,  New 
York,  New  York. 


after  the  introduction  of  a  small 
quantity  of  plastic  as  a  scattering 
agent.  Measurements  made  in  a  tissue 
equivalent  phantom  which  was  most 
nearly  analogous  to  clinical  reality  fell 
just  below  the  measurements  made  in 
air.  The  mean  resolution  observed  in 
the  phantom  was  approximately  four 
line  pairs  per  millimeter.  Clinicians 
were  unable  to  distinguish  between 
properly  exposed  rare  earth  and  con¬ 
ventional  film/screen  combinations. 

Dose 

Integral  absorbed  doses,  measured  as 
described  with  hot  press  lithium  fluo¬ 
ride  chip  dosimeters  and  an  Eberline 
Model  TLR-5,  averaged  2.995  R  with 
a  range  of  2.610  to  3.317  R  for  G 
film  with  X-Omatic  screens  exposed  to 
optimal  densities  with  aG.E.  Panelipse. 
The  average  exposure  measured  with 
radiographs  of  comparable  density 
using  Alpha  8  screens  and  Trimax  XD 
film  was  1.107  R  with  a  range  of  1.38 
to  0.914  R.  Patient  physical  size  in 
the  two  groups  were  roughly  compa¬ 
rable. 

Surface  measurements  at  the  right 
mastoid  tip  averaged  .130  mr  with  the 
X-Omatic/G  combination  and  .065  mr 
with  the  Alpha  8/XD  combination.  A 
limited  evaluation  of  Lanex  screens 
with  Ortho  G  film  suggests  a  response 
similar  to  that  obtained  with  Alpha  8 
screens  and  XD  film.  The  data  is  sum¬ 
marized  in  Table  2. 

TECHNICAL  EVALUATION 

Standard  darkroom  tests  demon¬ 
strated  that  rare  earth  imaging  systems 
could  be  handled  under  conditions 
which  were  comparable  with  the  proc¬ 
essing  of  commonly  used  dental  x-ray 
products.  Limited  testing  provided  no 


LINE  PAIRS /mm 

Fig.  3.  Summary  of  resolution  measure¬ 
ments  using  a  variety  of  film/screen  combi¬ 
nations  with  conventional  cassettes  (C)  and 
vacuum  casettes  (V). 


evidence  of  an  increased  risk  of  visibly 
detectable  fog  resulting  from  exposure 
to  safe  lights  or  from  the  range  of 
temperature  and  humidity  normally  en¬ 
countered  in  a  clinical  darkroom.  Films 
processed  by  hand  in  tank  chemistry 
or  by  machine  yielded  comparable 
results  based  on  densitometric  and 
subjective  evaluation.  No  attempt  was 
made  to  evaluate  films  for  archival 
quality  in  any  processing  mode  and 
no  chemical  analyses  were  performed 
on  the  processed  emulsions  or  film 
bases. 

DISCUSSION 

Although  the  data  presented  here 
represent  a  preliminary  evaluation  of 
new  products  which  will  require  addi¬ 
tional  and  more  rigorous  investigation, 
it  is  clear  that  rare  earth  imaging 
systems  offer  many  advantages.  First, 
our  limited  tests  demonstrate  that  image 
quality  measured  by  several  techniques 


Table  1.  Approximate  exposure  factors  for  several  film/screen  combinations. 


Screen 

Film 

mA 

KVP 

X-OMATIC  REG. 

X-OMATIC  G 

8 

80-90 

ALPHA-4 

TRIMAX  X-D 

4 

80-86 

ALPHA-4 

TRIMAX  X-M 

2 

70-80 

ALPHA-8 

TRIMAX  X-D 

2 

75-85 

ALPHA-8 

TRIMAX  X-M 

2 

65-75 

LANEX  REG. 

ORTHO-G 

2 

75-85 

X-OMATIC  REG. 

RP  ROYAL 

2 

70-80 

X-OMATIC  REG. 

BLUE  BRAND 

4 

70-85 

X-OMATIC  REG. 

RP  X-OMAT 

4 

75-85 

“TRIMAX”  and  "ALPHA” 
“X-OMATIC”,  “LANEX.” 

are  3M  Co.  Products, 
and  “ORTHO-G”,  “RP”  and 

“BLUE  BRAND” 

are  Eastman 

Kodak  Products. 
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is  comparable  to  conventional  film/ 
screen  systems.  In  many  instances, 
there  is  evidence  indicating  that  these 
recording  systems  produce  superior 
images  in  that  they  record  less  scatter. 
In  the  introduction,  it  was  noted  that 
the  effectiveness  of  rare  earth  phos¬ 
phors  is  partly  attributible  to  their 
greater  capacity  for  absorbing  as  op¬ 
posed  to  transmitting  x-ray  photons  of 
high  energy.  It  must  also  be  pointed 
out  that  these  phosphors  are  less 
sensitive  to  x-ray  energies  below  50  kV. 
Because  the  majority  of  x-ray  photons 
which  generate  useful  information  on 
film  are  those  of  higher  energies,  and 
photons  which  contribute  primarily  to 
non-specific  density  or  noise  from 
scattered  radiation  are  those  of  lower 
energies,  the  rare  earth  systems  record 
a  higher  ratio  of  useful  information 

Table  2.  Exposure  Measurements  with 
Combinations* 


to  noise  than  their  conventional  ana¬ 
logs.  This  observation  has  been  partic¬ 
ularly  dramatic  in  cephalometric 
radiography  where  it  had  been  neces¬ 
sary  to  use  grids  or  other  devices 
to  eliminate  scatter  when  using  regular 
screens.  In  our  hands,  grids  or  other 
scatter-reducing  devices  have  been  un¬ 
necessary  with  either  the  Trimax  or 
Lanex  systems.  The  use  of  a  grid 
commonly  requires  increasing  ex¬ 
posure  factors. 

The  most  significant  advantage  of 
rare  earth  imaging  systems  is  the 
dramatic  reduction  in  patient  dose 
which  results  from  their  improved  ef¬ 
ficiency.  The  radiobiological  literature 
contains  data  which  shows  that  meas¬ 
urable  damage  can  be  demonstrated 
in  living  tissue  at  dose  levels  in 
the  hundred  millirad  range. Some 

Rare  Earth  and  Conventional  Film/Screen 


studies  suggest  that  doses  in  the  range 
of  5  rads  may  alter  the  incidence  of 
cancer  occurring  in  sensitive  target 
tissues  or  may  increase  the  risk  of  tumor 
induction  by  other  mechanisms."  '^  In 
the  two  examples  cited  here,  tomo¬ 
graphic  and  cephalometric  radiog¬ 
raphy,  the  examinations  involve  ex¬ 
posure  of  a  large  volume  of  tissue 
in  individuals  who  are  often  young 
and  in  more  susceptible  age  groups. 
Technological  improvements  which 
permit  significant  dose  reductions  with¬ 
out  measurable  loss  of  image  content 
or  quality  are  powerful  tools  with 
important  biological  implications. 

The  reduced  requirement  for  x-ray 
output  is  advantageous  for  several 
other  reasons.  First,  even  with  existing 
machines  there  is  likely  to  be  a  meas¬ 
urable  increase  in  the  useful  life  of 
the  x-ray  tube  and  generator.  Second, 
the  reduced  loading  of  the  x-ray  tube 
makes  it  possible  to  use  x-ray  tubes 
with  smaller  focal  spots  which  have 
the  potential  for  producing  images  with 
higher  resolution.  In  addition,  the  size 
and  cost  of  x-ray  units  could  be  re¬ 
duced. 

Unfortunately,  many  machines  oper¬ 
ate  at  a  fixed  mA  or  limited  KVP  and 
mA  selection.  In  these  instances,  it 
is  not  practical  to  use  rare  earth 
imaging  systems  since  they  are  most 
effective  with  high  kilovoltages  and 
low  mA.  The  mA  required  often  in 
the  range  of  I'/i  to  5,  is  below  that 
attainable  with  most  modern  panoramic 
machines. 

In  cephalometric  and  other  non- 
tomographic  applications,  this  problem 
does  not  exist  since  one  can  operate 
with  higher  mA  settings  by  reducing 
the  exposure  time.  This  maneuver  of¬ 
fers  yet  another  advantage  in  minimiz¬ 
ing  the  possibility  of  patient  movement. 

Although  the  facility  in  which  this 
study  was  carried  out  has  been  de¬ 
signed  and  is  operated  to  meet  insti¬ 
tutional  needs  and  is  not  totally  com¬ 
parable  to  the  darkroom  facilities  in  a 
dental  office,  we  have  demonstrated 
that  with  cautious  handling,  rare  earth 
imaging  systems  can  be  used  in  dental 
offices  and  clinics  without  major  modi¬ 
fications  of  their  darkrooms  or  process¬ 
ing  facilities.  At  the  present  time,  the 
cost  of  rare  earth  intensifying  screens 
is  substantially  higher  than  the  cost 
of  conventional  screens  and  the  cost  of 
compatible  film  is  approximately  10% 
more  than  the  equivalent  conventional 
film.  While  the  additional  capital  ex¬ 
penditure  and  increased  operating  cost 
may  seem  large,  it  is  probably  offset 


Transmission  Measure¬ 
ments  During  Entire  Surface  Measurements 

Exposure  At  Right  Mastoid 


Co. 

Film 

Screen 

Number 

Mean 

Range 

Number 

Mean 

Range 

3-M 

X-D 

A-8 

15 

1.107 

1.386 

8 

.065 

.080 

i 

i 

0.914 

.031 

Kodak 

X-G 

Reg 

13 

2.995 

3.317 

7 

.130 

.137 

i  i 

2.610  .074 


*  Lithium  fluoride  chips  were  calibrated  against  a  cesium  source  and  the  possibility 
of  an  error  in  the  stated  dose  rate  cannot  be  ruled  out.  The  ratios  of  measurements 
for  different  film/screen  combinations  remain  valid.  Exposures  measured  in  millirems 
are  consistent  with  other  data  in  the  literature. 
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by  increased  tube  and  machine  life 
and  savings  in  related  areas.  In  bio¬ 
logical  terms,  the  dose  sparing  potential 
seems  clearly  to  be  worth  the  additional 
investment. 
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Dental  Radiography  with  the  Versatile 
Intraoral  Positioner  System 


The  detection  of  dental  pathosis  in  its 
incipiency  is  as  vital  as  its  prevention 
and  the  role  played  by  radiography  in 
this  aspect  of  the  diagnosis  cannot  be 
overemphasized.  Therefore,  since  an 
accurate  diagnosis  requires  radiographs 
of  excellent  quality,  every  effort  must 
be  made  to  produce  anatomically 
accurate  images  with  minimal  distortion. 

If  such  radiographs  are  to  be  pro¬ 
duced,  it  is  a  well-established  fact  that 
the  Paralleling  Right-Angle  principle 
must  be  followed*"^.  By  positioning  the 
film  parallel  to  the  long  axes  of  the  teeth 
being  radiographed  and  then  directing 
the  x-ray  beam  perpendicular  or  at  right 
angles  to  the  film  surface  in  both  vertical 
and  horizontal  planes  (Fig.  1),  such 
radiographs  will  be  produced.  This 
relationship  automatically  eliminates 
horizontal  and  vertical  angular  distor¬ 
tion  as  well  as  dimensional  distortion  of 
the  radiographic  image,  the  latter  being 
an  unavoidable  characteristic  of  radio¬ 
graphs  taken  with  the  bisecting-angle 
principle.® 

To  accomplish  this  Paralleling  Right- 
Angle  technic  in  a  standardized  and 
simplified  manner,  newly  developed  in¬ 
strumentation,  the  Versatile  Intraoral 
Positioner  System  (V.l.P.)  has  been  de¬ 
signed  and  is  now  commercially  avail¬ 
able.*  It  is  a  film-holding,  beam¬ 
directing  device  which  facilitates  paral¬ 
leling  the  film  with  the  teeth  and  then 
presents  a  target  for  aligning  the  open- 
end  lofifi  or  short  tube  of  the  radio- 
graphic  unit  establishing  a  right  angle 
projection  of  the  x-ray  beam  to  the  film. 

The  Versatile  Intraoral  Positioner  is 
constructed  of  light-weight  material  and 
consists  of  three  basic  parts  (Fig.  2): 

/.  FILM  HOLDERS  fabricated  in 
three  sizes  to  accommodate  narrow  and 
standard  size  films  positioned  either 
vertically  or  horizontally. 

2.  COUPLER  one  end  of  which 
inserts  into  the  film  holder  to  retain  the 


♦Director  of  Dental  Radiology,  The  L.D. 
Pankey  Institute  for  Advanced  Dental  Educa¬ 
tion,  Miami,  Florida. 

Professor  Emeritus,  Temple  University 
School  of  Dentistry,  Philadelphia,  Pa. 

♦The  UP-RAD  Corp.  P.O.  Box  #23770- 
Fort  Lauderdale,  Florida  33307. 


W.  J.  Updegrave,  D.D.S.* 


Figs.  1 A  and  B.  The  Paralleling,  Right-Angle 
principle  in  dental  radiography.  (A,  Top) 
Vertical  angulation.  (B,  bottom)  Horizontal 
angulation. 

film  in  place  and  the  other  end  with 
receptacles  for  the  target. 

3.  TARGET  which  is  inserted  into 


the  coupler  and  is  designed  with  a  flat, 
elliptical  color-coded  surface  for  align¬ 
ment  of  the  x-ray  positioning  tube. 
Metal  backing  plates  to  prevent  curv¬ 
ature  of  the  film  and  slip-on  soft  plastic 
bite  pads  for  the  film  holders  to  establish 
stability  of  the  film  position  and  also 
increase  patient  comfort  are  accessories 
of  the  V.l.P.  system. 

PERIAPICAL  TECHNIC 

For  periapical  radiography  the  de¬ 
sired  film  holder  is  selected,  (#1-V  for 
narrow  films  used  vertically,  or  #2-V 
for  standard  size  films  used  vertically  or 
#2-H  for  standard  films  used  horizon¬ 
tally).  To  radiograph  the  right  side,  the 
embossed  “R"  on  the  biting  surface  of 
the  film  holder  is  faced  upward  and  the 
film  is  inserted  into  the  slot  above  the 
biting  surface  for  maxillary  exposures 
or  below  the  biting  surface  for  mandibu¬ 
lar  exposures.  The  “L”  is  faced  upward 
and  a  similar  procedure  followed  for 
radiographing  the  left  side.  This  simpli¬ 
fies  instrument  assembly  for  all  areas. 
The  metal  backing  plate  is  then  inserted 
into  the  slot  behind  the  film  and  the 
serrated  end  of  the  coupler  inserted 
firmly  into  the  channel  on  the  side  of  the 
film  holder  to  retain  the  film  in  the 
selected  position. 

With  the  color-coded  surface  of  the 
target  faced  away  from  the  film,  the  pro¬ 
jecting  arm  is  inserted  into  the  re¬ 
ceptacle  at  the  opposite  end  of  the 


Figs.  2A  and  B.  (A,  left)  Components  of  the  Versatile  Intraoral  Positioner  system.  (B,  right) 
Assembled  Versatile  Intraoral  Positioner  for  radiography  of  the  maxillary  right  or  mandibular 
left  posterior  teeth. 
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Fig.  3.  Tube-target  alignment  for  anterior  mandibular  exposure  (left)  maxillary  molar  exposure 
(center)  posterior  bite-wing  exposure  (right). 


coupler.  The  bite  pad  is  then  slipped 
onto  the  biting  surface  of  the  film  holder 
with  its  thicker  portion  positioned  for 
contact  with  the  opposing  teeth.  The 
completely  assembled  instrument  is 
now  ready  for  positioning  in  the  mouth 
(Fig.  2b). 

There  is  a  raised  center  line  on  each 
film  holder  indicating  the  center  of  the 
film.  This  simplifies  positioning  and 
guarantees  that  the  desired  area  will  be 
covered  or  the  selected  contact  areas 
will  be  opened.  The  film  is  positioned 
well-lingually  to  establish  a  parallel 
relationship  with  the  teeth  (this  also 
reduces  any  discomfort  to  the  patient), 
the  biting  surface  of  the  holder  is 
maintained  firmly  on  the  occlusal 
surface  of  the  teeth  being  radiographed 
and  the  patient  instructed  to  close 
tightly  on  the  biting  pad  of  the 
instrument  to  retain  it  in  the  selected 
position. 


The  open  end  directing  tube  of  the 
radiographic  unit  is  then  paralleled  with 
the  face  of  the  target  and  aligned  with 
the  proper  circle — the  top  for  maxillary 
exposures,  the  lower  for  mandibular  ex¬ 
posures  and  the  center  circle  for  inter- 
proximal  (bite-wing)  exposures  (Fig.  3). 
The  complete  20  film  radiographic 
survey  produced  with  this  technic  and 
including  vertical  interproximal  (bite¬ 
wing)  radiographs  is  seen  in  Figure  4. 
Black  plastic  dear-edge  mounts  for 
such  a  survey  are  commercially  avail¬ 
able  from  the  same  source  as  the  V.l.P. 
instrument. 

VERTICAL  INTERPROXIMAL 
(BITE-WING)  TECHNIC 

Conventional  horizontal  interprox¬ 
imal  radiographs  can  be  taken  with  the 
Versatile  Intraoral  Positioner  by  insert¬ 
ing  a  standard  #2  size  film  horizontally 


and  midway  in  the  #2-H  holder, 
positioning  it  conventionally  in  the 
mouth  and  aligning  the  directing  tube  of 
the  radiographic  unit  with  the  center 
circle  of  the  target.  The  bite-wing  films 
in  Figure  5  (Top  Row)  were  taken  in  this 
manner. 

The  objection  to  conventional  bite¬ 
wing  radiographs  such  as  these  how¬ 
ever,  is  the  limited  crestal  bone  coverage 
resulting  from  the  opened  occlusal 
relationship  caused  by  the  biting  portion 
of  film-holding  instruments.  This  led  to 
the  development  of  this  vertical  inter¬ 
proximal  technic  which  is  accomplished 
with  the  Versatile  Intraoral  Positioner 
by  inserting  standard  size  films  verti¬ 
cally  and  midway  in  the  film  holders. 
The  increased  crestal  bone  coverage  in 
these  vertically  taken  bite-wing  radio¬ 
graphs  over  the  conventionally  taken 
horizontal  films  is  seen  in  Figure  5 
(Bottom  Row). 


m  m 

US  1IL 


Fig.  4.  Complete  (20  film)  periapical  and  vertical  bite-wing  survey. 
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as  for  periodontal  disease  recommends 
this  procedure  as  a  supplement  or  as  an 
integral  part  of  the  routine  periapical 
and  panoramic  examinations  (Fig.  6). 
Black  plastic  dear-edge  mounts  for  this 
examination  are  available  from  the 
same  source  as  the  V.l.P.  instrument. 

PEDODONTIC  RADIOGRAPHY 

Film  positioning  presents  ihe  greatest 
problem  in  pedodontic  radiography 
since  the  regular  size  film  required  for 
adequate  area  coverage  is  often  unac¬ 
ceptable  to  the  child  while  the  child  size 
(“O")  may  be  acceptable  but  fails  to 
cover  the  desired  area.  The  versatility 
of  the  V.l.P.  instrument  largely  over¬ 
comes  these  problems  by  offering  the 
operator  various  methods  to  utilize  all 
sizes  of  film  to  cover  the  desired  areas 
with  minimum  discomfort  to  the  child. 
For  example,  the  anterior  occlusal 
technic  for  children  of  all  ages  using 
standard  #2  size  periapical  films  or  the 
large  occlusal  films  is  readily  accom¬ 
plished  with  the  occlusal  film  holder  of 
the  Versatile  Intraoral  Positioner  (Figs. 
7A  and  B). 

Radiography  of  the  posterior  teeth  of 
the  pre-school  age  child  can  be  ac¬ 
complished  by  inserting  an  “O”  size  or 
#1  size  film  mid- way  in  the  #1-V  holder 
of  the  V.l.P.  instrument  and  making  a 
bite-wing  type  exposure  (Fig.  7C).  A 
fourfilm  survey  of  this  type  including 
the  anterior  occlusal  exposures  is  seen 
in  Figure  7D. 

For  periapical  coverage  of  the  first 
permanent  molars,  the  standard  #2  size 
film  is  used  vertically  in  the  #2-V  holder 
by  inserting  it  to  the  position  where  the 
(continued  on  page  18) 


Fig.  5.  Top  row;  Conventional  horizontal  bite-wing  radiographs.  Bottom  row;  Vertical  bite¬ 
wing  radiographs. 


Fig.  6.  Complete  7  film  vertical  interproximal  (bite-wing)  survey. 

Anterior  bite-wing  radiographs  can  holders.  The  accuracy  and  advantage  of 

also  be  taken  with  the  V.l.P.  instrument  anterior  and  posterior  vertical  bite-wing 

by  utilizing  narrow  #1  size  films  radiographs  as  a  complete  interproximal 

vertically  and  midway  in  the  #1-V  survey  for  interproximal  caries  as  well 


Figs.  7A-C.  (A,  left)  Maxillary  anterior  occlusal  technic  with  the  V.l.P.  system.  (B,  center)  Mandibular 
anterior  occlusal  technic  with  the  V.l.P.  system.  (C,  right)  Posterior  bite-wing  technic  for  the  young  child. 
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Rescue  Squad  and  Gelution  are  trademarks. 


Fig.  7D.  Resultant  radiographs  of  technic. 


Fig.  8.  Periapical  radiographic  survey  with  standard  #2  size  films  adapted  in  the  V.I.P.  system. 


(continued  from  page  16) 
film  surface  will  cover  the  desired  area, 
the  film  extending  upward  out  of  the 
holder  slot  for  maxillary  exposures  and 
downward  for  mandibular  exposures. 
This  will  provide  a  somewhat  square 
shaped  film  area  which  gives  ample 
periapical  coverage  and  at  the  same 
time  is  acceptable  to  the  patient  because 
of  the  narrower  mesial-distal  width  of 
the  film  and  the  more  lingual  positioning 
of  the  film  made  possible  by  the 
extended  biting  surface  of  the  film 
holder  (Fig.  8). 

EDENTULOUS  RADIOGRAPHY 

Radiography  of  the  edentulous  jaws 
is  essential  to  the  diagnosis  as  radiog¬ 
raphy  with  the  teeth  present.  Some 
investigators**" support  this  state¬ 
ment  in  their  radiographic  findings  in 
which  25  to  35%  of  clinically  edentulous 
jaws  revealed  retained  roots,  embedded 
teeth,  cysts,  neoplasms  and  other 
entities  significant  to  the  diagnosis  and 
therapy. 

A  five-film  bite-wing  radiographic  sur¬ 
vey  of  completely  edentulous  jaws  can 
be  made  with  standard  #2  size  films 
positioned  mid-way  and  vertically  in  the 
2-V  holder  of  the  V.I.P.  instrument 
which  is  modified  by  attaching  bite  pads 
or  large  cotton  rolls  to  both  sides  of  the 
biting  surface  to  compensate  for  the 
missing  teeth  (Fig.  9). 

Individual  areas  can  also  be  radio¬ 
graphed  with  the  standard  #2  size  film 
in  the  2-H  and  2-V  holders  with  the  re¬ 
quired  amount  of  film  surface  protrud¬ 
ing  from  the  slot.  A  10-film  complete 
edentulous  survey  of  this  type  is  seen  in 
Figure  10.  Occlusal  exposures  of  the 
anterior  areas  can  also  be  made  with  the 
V.I.P.  occlusal  film  holder. 


SUMMARY 

The  routine  production  of  anatom¬ 
ically  accurate  radiographs  with  mini¬ 
mum  distortion  facilitates  their  inter¬ 
pretation.  The  important  role  played  by 
such  radiographs  in  the  prevention  of 
diagnostic  error  cannot  be  overesti¬ 
mated.  Standardized  and  simplified 
clinical  procedures  to  produce  such 
radiographs  require  film-positioning  and 
beam-directing  instruments  the  utili¬ 
zation  of  which  should  be  readily  under¬ 
stood  and  quickly  mastered  to  make 
them  of  clinical  value  to  the  dentist  and 
his  auxiliary  personnel.  The  Versatile 
Intraoral  Positioner  System  (V.I.P.)  has 
been  designed  to  accomplish  these 
objectives.  Periapical,  Vertical  Bite- 
Wing,  Pedodontic  and  Edentulous  tech¬ 
nics  which  can  be  accomplished  with 
the  V.I.P.  device  are  briefly  described. 
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Fig.  10.  Ten  film  edentulous  survey  using  standard  #2  size  films  in  the  V.l.P.  system. 
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Sumter  S.  Arnim,  B.A.,  D.D.S.  to  Receive 
Citation  of  Merit  from  A.S.P.D. 

The  American  Society  for  Preventive  Dentistry 
announced  the  granting  of  a  special  award  this 
year.  Dr.  Sumter  Arnim  will  be  presented  with  a 
Citation  of  Merit  at  ASPD’s  7th  Annual  Scien¬ 
tific  Conference  in  Denver,  Colorado  on 
Tuesday,  June  21  at  the  Annual  Awards 
Luncheon.  This  will  be  a  continuing  award 
which  ASPD  has  established  for  honoring 
dental  health  personnel  (doctors,  students, 
auxiliaries)  for  their  achievements. 

Dr.  Arnim  has  added  a  new  dimension  to  the 
understanding  of  the  ecology  of  the  bacteria  of 
dental  microcosm,  and  the  importance  of  daily 
control,  particularly  through  his  studies  using 
phase  contrast  microscopes  and  cinemicro- 
graphs.  His  articles,  movies  and  lectures  have 
inspired  the  present  interest  in  the  control  of 
bacterial  plaque  as  evidenced  by  today’s  preven¬ 
tion  minded  dentists. 

Dr.  Arnim’s  most  valuable  contributions  to 
Preventive  Dentistry  were  made  while  he  was 
Professor  of  Oral  Pathology  at  the  University  of 
Texas,  Dental  Branch  at  Houston,  1947  through 
1 970.  Dr.  Arnim  served  as  Dean  of  the  Graduate 
School  of  Bio-Medical  Sciences  at  the  Univer¬ 
sity  of  Texas  from  1970  through  1974.  He  is 
presently  retired  and  residing  in  Brownsville, 
Texas. 


disclosing  tablets  prevent  the  mess 
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home  use  without  worrying  about  clothing  and 
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New,  improved  cherry  flavored  Red  Cotes 
dissolve  in  seconds,  leave  no  residue  to  stick  in 
margins,  occlusal  pits  and  fissures. 

High  intensity,  government-approved  #3  dye 
provides  a  clear  picture  of  brushing  habits. 

Tablets  are  provided  in  bulk  or  chairside 
dispenser  pak.  Home  use  packages  available  at 
leading  drug  counters. 

Red  Cote  is  also  available  as  a  liquid 
.Write  for  prices  and  catalog 
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What  Is  The  Venturi  Stop  Smoking 
System?  The  Venturi  System  is  not  a  filter  or 
condenser- but  a  unique,  patented  device 
that  traps  cigarette  tars  and  nicotine  using 
the  centuries  old  Venturi  Principle 

The  Story  Behind  The  Venturi  Prin¬ 
ciple  And  Our  System.  The  principle  actu¬ 
ally  started  before  Venturi  himself.  Dr.  Daniel 
Bernoulli  formulated  the  basic  theory  on  gas 
and  fluid  kinetics  in  1 738. 


It  wasn't  until  1791  thatG.  B.  Venturi - 
using  Bernoulli's  Law -formulated  his  prin¬ 
ciple  to  measure  and 
regulate  gas  and 
liquid  flow. 

The  principle's 
first  practical  applica¬ 
tion  came  in  1886. 
when  an  American 
engineer,  Clemens 
Herschell,  developed 
the  Venturi  Tube.  It 

wasn't  long  before  the  ^  g  venturi 
Venturi  Tube  was  'i746-i822 

used  in  medicine- in  bedside  aspirators  for 
critical  respiratory  management,  for 
example 


The  Venturi  Principle  was  first 
applied  to  cigarette  smoking  in  1 963  with  the 
development  of  the  TAR  GARD®  cigarette 
filter/holder.  TAR  GARD®  holders  help  re¬ 
duce  the  tar  and  nicotine  intake  of  smokers 
who  can't  or  won't  stop  smoking.  Several 
years  after,  the  TAR  GARD®  approach  was 
used  to  help  pipe  smokers  as  well. 


Now,  in  1977,  the  TAR  GARD®  con¬ 
cept  goes  one  step  further-The  Venturi 
4-Week  Stop  Smoking  System. 

How  the  Venturi  System  Works.  With 
the  Venturi  System,  patients  continue  to 
smoke  their  regular  brand,  but  gradually  cut 
back  on  their  tar  and  nicotine  intake. 


Smoke  entering  a  Venturi  holder 
accelerates  to  over  200  mph  before  it 
crashes  into  a  barrier.  There  harmful  high 
temperature  tars  and  nicotine  precipitate 
and  collect. 

Venturi  ohember  Smoke  enters  through 

seeelerates  smoke  pinpoint  opening, 

to  200  mph.i 


Smoke  crashes  | 

into  barrier 

that  traps  tars.  I 

Each  Venturi  cigarette  holder  is  used 
for  one  week.  The  first  holder  removes  1 5% 
of  the  tars  and  nicotine  from  the  smoke 
stream;  the  second  -  30%;  the  third  -  65%; 
the  fourth  -  95%.  By  the  end  of  the  fourth 
week,  the  patient  is  one  short  step  away 
from  stopping. 

Things  Your  Patients  Should  Know 
About  Smoking. 

•  Cigarette  smoking  is  truly  an  addic¬ 
tion.  The  confirmed  smoker  suffers 
under  a  craving  and  compulsion  like 
that  of  a  drug  addict. 

•  Smoking  tobacco  is  essentially  a  way 
to  "inject"  nicotine  into  the  body. 

•  Nicotine  is  a  colorless,  oily  com¬ 
pound  which  in  concentration  is  one 
of  the  deadliest  poisons  known.  In 
fact,  a  70  mgs.  injection  can  cause 
death  within  a  few  minutes. 

•  Nicotine  poisoning  symptoms  in¬ 
clude  dizziness,  rapid  pulse,  cold  and 
clammy  skin,  nausea  and  vomiting. 
Habitual  smokers  may  sometimes  ex¬ 
perience  these  symptoms  and 
attribute  them  to  other  causes. 

•  Aside  from  the  hazards  of  nicotine 
addiction,  smoking  exposes  your 
patients  to  carcinogens.  Smokers  are 


also  more  prone  to 
cardiovascular  and 
respiratory  diseases. 

A  Special  Offer 
To  The  M^ical  Pro¬ 
fession.  The  Venturi  4- 
Week  Stop  Smoking 
System  can  be  a 
valuable  clinical  instru¬ 
ment  to  help  patients 
that  have  tried  or 
should  try  to  stop  smoking. 

To  introduce  you  and  your  patients  to 
the  Venturi  System,  we  re  offering  Venturi 
Systemsata  special  professional  price.  Each 
system  contains;  4  Venturi  holders— phases 
1  through  4;  a  program  that  tells  patients 
what  to  expect  and  what  to  do;  plus  guide¬ 
lines  on  how  to  quit  for  good  after  the  4th 
Venturi  week. 

I - 1 

'  Send  me _ Venturi  Systems®  ' 

I  $2  00  especial  Professional  Price)  | 

I  I  enclose  a  check  or  money  order  for  | 
I  $ _ Calif  residents  add  6%  sales  | 

I  I 

I  Clip  this  coupon  to  your  professional  I 

■  letterhead  or  card  and  mail  to:  ■ 

PROFESSIONAL  SYSTEM  REQUEST 
I  Venturi,  Inc.  I 

1  1610  Rollins  Road 

Burlingame,  CA  94010  I 


I  Name _  I 

j  Medical/Dental  Specialty _  j 

I  Address _  | 

I  City /State/Zip _  I 

I _ I 

A  product  of  iCnturi  imc  SUBSIDIARY  OF  bISSEIIinc. 


VENTURI  SYSTEMS  ARE  ALSO  AVAILABLE  AT  THE  PRESCRIPTION  COUNTER  IN  LEADING  DRUG  STORES. 

For  more  information  circle  6  on  card. 
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“Good  check-up,  Mrs.  Par¬ 
ent,"  said  Dr.  Molar.  “Johnny 
didn't  have  any  cavities  this 
time." 

“I'm  delighted  to  hear  that. 
Dr.  Molar,"  Mrs.  Parent  re¬ 
plied.  “But  tell  me,  why  do 
Johnny's  new  front  teeth  seem 
so  crooked?  They're  all  jumbled 
up.  His  baby  teeth  were  so  nice 
and  white  and  straight,  and  these 
new  teeth  seem  so  large.  I'm 
really  very  concerned." 

Dr.  Molar  looked  again  at 
Johnny's  mouth  and  said,  “They 
do  seem  large  and  crowded,  but 
your  son  is  only  seven.  His  jaws 
still  have  a  lot  of  growing  to  do. 
Perhaps  they  will  grow  enough 
to  support  his  teeth." 

“Perhaps,"  that  vague  and 
unscientific  term.  Johnny  pre¬ 
sented  with  an  obvious  problem, 
anterior  crowding,  which  is  in¬ 
dicative  of  an  overall  arch  length 
deficiency.  There  is  no  “per¬ 
haps”  about  it.  Johnny  either 
has  or  does  not  have  an  arch 
length  deficiency.  There  are 
means  available  to  accurately 
make  this  determination. 

TYPES  OF  ARCH  LENGTH 
DISCREPANCY 

Three  types  of  arch  length 
discrepancies  exist.**  The  first 
and  by  far  the  most  common  is 
an  excess  of  tooth  material  in 


*  Suite  #1,  Dresher  Professional  Center, 
830  Twining  Road,  Dresher,  Pennsylvania 
19025. 

Assistant  Dentist,  Department  of  Den¬ 
tistry,  The  Children's  Hospital  of  Phila¬ 
delphia. 

Clinical  Instructor,  Department  of  Ortho¬ 
dontics,  University  of  Pennsylvania,  School 
of  Dental  Medicine. 


Arch  Length 

Arnold  J.  Malerman,  D.D.S.* 

relation  to  the  amount  of  basal 
bone  that  exists  to  support  the 
teeth,  ultimately  resulting  in 
crowding  of  the  dentition. 

The  patient  who  has  been 
totally  edentulous  for  twenty 
years  has  nothing  left  but  basal 
bone.  This  basal  bone,  or  apical 
base,*^  is  genetically  determined 
and  remains  unchanged  whether 
teeth  are  present  or  not.  The 
alveolar  bone,  the  denture  bear¬ 
ing  ridge,  exists  to  support  teeth. 
Once  the  permanent  teeth  are 
lost,  the  alveolar  bone  is  also 
lost.  In  the  arch  length  defi¬ 
ciency,  the  basal  bone  or  apical 
base  is  insufficient  to  carry  all 
of  the  teeth  and  their  con¬ 
comitant  alveolar  bone. 

The  second  problem  is  the 
exact  reverse  of  the  arch  length 
deficiency.  In  this  case,  we  are 
presented  with  an  arch  length 
excess.  The  amount  of  tooth 
material  and  its  associated  al¬ 
veolar  bone  is  small  in  compari¬ 
son  with  the  basal  bone.  The 
overall  result  is  spacing  between 
the  teeth. 

The  third  problem  is  one  of  a 
tooth-size  to  tooth-size  dis¬ 
crepancy,  the  teeth  in  the 
maxillary  arch  not  matching 
those  in  the  mandibular  arch, 
making  normal  occlusion  unat¬ 
tainable. 

GENETIC  DRIFT 

From  our  prehistoric  fore¬ 
bearers  to  man  as  we  know  him 
today,  the  evolutionary  trend 
has  been  one  of  reduction  of 
facial  dimensions. Genetic  drift 
has  allowed  for  diminution  in 


both  the  skeletal  framework  of 
the  face  and  the  dentition.  But 
man's  face  is  getting  smaller  at 
a  greater  rate  than  his  teeth.  The 
overall  result  is  one  of  an  in¬ 
creasing  tendancy  toward  dental 
crowding.** 

For  stone  age  man,  arch 
length  discrepancy  was  rarely  a 
problem.*’^  Proximal  attrition 
and  occlusal  attrition  to  below 
the  level  of  the  contact  points* 
allowed  eruption  of  the  full  adult 
dentition  into  uncrowded  posi¬ 
tions.  With  civilization  and  re¬ 
finement  of  food  products, 
modern  man  has  lost  attrition  as 
a  positive  factor  in  the  eruption 
of  his  dentition.** 

Normal  development  of  the 
dental  arches  toward  the  goal  of 
a  functional  occlusion,  being 
thus  challenged  by  genetic 
trends,  is  often  not  achieved. 
The  dentist,  whose  task  it  is  to 
monitor  this  process,  is  faced 
with  a  complicated  diagnostic 
and  treatment  situation.  He 
must  determine  whether  there 
will  be  sufficient  room  for  all  of 
the  permanent  teeth  to  erupt  into 
normal  occlusion.  If  not,  he 
must  then  determine  the  best 
course  of  treatment  for  his  pa¬ 
tient,  which  may  include  referral 
to  an  orthodontist  or  pedo- 
dontist  for  growth  and  develop¬ 
ment  supervision. 

EXTENT  OF  THE  PROBLEM 

Salzmann*^  has  pointed  out 
that  “Ideal  occlusion  is  a  liypo- 
thetical  formula  which  does  not, 
and  cannot,  exist  in  man.  Ideal 
tooth  form  and  ideal  occlusion 
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necessitates  an  unblemished 
heredity,  an  optimum  favorable 
environment  and  a  develop¬ 
mental  history  devoid  of  any 
accident,  diseases  or  occurrence 
which  would  modify  the  ideal 
inherent  growth  pattern.” 

It  has  been  determined’*^  that 
50  to  60  per  cent  of  the  children 
in  the  10  to  19  year  age  group 
have  some  degrees  of  malocclu¬ 
sion.  Of  these,  more  than  halF 
have  a  moderately  severe  to 
handicapping  malocclusion. 

The  inter-relationship  of  ab¬ 
normalities  comprising  a  maloc¬ 
clusion,  both  dental  and  skele¬ 
tal,  are  extremely  complex. 
Arch  the  maxillary  deciduous 
laterals  and  canines,  and  the 
mandibular  deciduous  canines 
and  first  molars.  The  flush 
terminal  plane  relationship  of 
the  second  deciduous  molars  is 
altered  to  a  full  Class  I  relation¬ 
ship  at  eruption  of  the  first 
permanent  molars.  This  “early 
mesial  shift”^  occurs  via  closure 
of  the  primate  space,  allowing 
the  first  permanent  molars  to 
erupt  into  a  full  Class  I  rela¬ 
tionship. 

In  the  second  most  common 
dental  pattern,  primate  spaces 
are  absent.^  Due  to  the  flush 
terminal  plane  relationship,  the 
first  permanent  molars  are 
forced  to  erupt  into  an  end-on, 
cusp-tip  to  cusp-tip  relationship. 
“Late  mesial  shift”^  occurs  at 
eruption  of  the  permanent 
canines  and  premolars,  allowing 
the  mandibular  molar  to  drift 
mesially  a  greater  distance  than 
the  maxillary  molar. 

The  space  provided  for  this 
late  mesial  shift  is  called  the 
“leeway  space”  of  Nance. 
The  mandibular  molar  has  an 
average  leeway  space  of  1 .7  mm 
on  each  side,  whereas  the  maxil¬ 


lary  molar  has  but  0.9  mm  per 
side.  Thus  the  mandibular  molar 
can  move  forward  in  the  arch  a 
greater  distance  than  the  maxil¬ 
lary  molar,  resulting  in  the  late 
mesial  shift  from  an  end-on  to 
full  Class  I  first  permanent  molar 
relationship. 

At  eruption  of  the  mandibular 
incisors,  there  is  an  increase  in 
intercanine  distance,  due  to 
lateral  pressure  from  the  mandib¬ 
ular  incisors.  In  turn,  the  man¬ 
dibular  deciduous  canines  being 
forced  laterally  place  pressure 
on  the  maxillary  deciduous 
canines,  forcing  them  laterally. 
This  “secondary  spacing”’^ 
creates  more  room  for  eruption 
of  the  maxillary  permanent 
lateral  incisors: 

Once  erupted,  the  mandibular 
permanent  incisors  may  show 
some  transient  crowding.  Up  to 
2  mm  of  crowding  in  this  area 
will  be  reduced  completely  by 
age  8  in  boys,  and  reduced  to 
1  mm  by  the  same  age  in  girls. 

On  the  other  hand,  spacing 
exists  in  the  maxillary  arch, 
most  noticeably  between  the 
central  incisors.  This  “ugly 
duckling””  stage  lasts  until  the 
maxillary  canines  erupt,  creat¬ 
ing  sufficient  pressure  to  up¬ 
right  the  incisors  and  close,  in 
the  absence  of  a  hypertrophied 
maxillary  labial  frenum,  the  mid¬ 
line  diastema. 

Canines  and  premolars  erupt 
in  predictable  order^^  with  varia¬ 
tions  occurring  according  to  age, 
sex,  and  genetic  pattern.  Girls 
have  on  the  average  28  of  their  32 
permanent  teeth  fully  erupted  at 
an  earlier  age  than  boys.  There 
are  some  differences  in  the  erup¬ 
tion  order  of  the  succedaneous 
teeth,  the  most  noticeable  being 
that  girls  tend  to  have  mandibu¬ 
lar  permanent  canines  erupted 


before  eruption  of  the  first  pre¬ 
molars,  where  boys  will  erupt 
both  at  about  the  same  time.  In 
both  girls  and  boys,  the  maxil¬ 
lary  canines  are  the  last  maxil¬ 
lary  succedaneous  teeth  to 
erupt. 

Once  erupted,  all  permanent 
teeth  assume  a  position  of  equi¬ 
librium,^^  supported  by  the  mus¬ 
culature,  over  basal  bone.  With 
continued  growth,  the  incisors 
tend  to  become  more  upright, 
and  the  anterior  overbite 
deepens  with  maturity.® 

Despite  the  transient  increase 
in  arch  length  gained  at  eruption 
of  the  permanent  incisors,  in¬ 
cisor  uprighting  and  molar 
movement  to  use  the  primate 
and  leeway  spaces,  result  in 
an  length  discrepancies  are  only 
one  of  the  many  characteristics 
of  a  malocclusion.’  In  addi¬ 
tion  to  arch  length  (alignment) 
problems,  there  may  be  devia¬ 
tions  in  the  sagittal,  transverse 
and/or  vertical  parameters,  as 
well  as  deviation  in  the  soft 
tissue  drape  overlying  the  dental 
and  skeletal  systems.  The  den¬ 
tist  must  be  able  to  recognize 
problems  developing  in  any  of 
these  areas,  and  be  prepared 
to  deal  with  these  problems  or 
refer  them  for  treatment. 

DEVELOPMENT  OF  NORMAL 
OCCLUSION 

Dental  development  begins  at 
4V2  to  5  months  in  uteroj^^ 
starting  with  the  central  incisors. 
During  the  first  three  years  of 
life,  growth  of  the  cranium  is 
rapid,  but  even  more  rapid  is 
growth  of  the  face  as  it  swings 
itself  downward  and  forward, 
out  from  under  the  cranial 
base.”’’^ 

The  deciduous  teeth  begin 
eruption  about  the  sixth  month. 
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with  all  20  of  them  fully  in 
place  by  the  third  birthday.’’^ 
Measuring  from  the  distal  of  the 
second  deciduous  molar  on  one 
side,  bucco-lingually  through 
the  contact  areas  in  the  poster¬ 
ior  and  along  the  incisal  edges 
in  the  anterior,  to  the  distal  of 
the  second  deciduous  molar  on 
the  other  side,  gives  the  avail¬ 
able  arch  length.  From  the  third 
year  of  life  to  eruption  of  the 
full  permanent  dentition,  there  is 
net  decrease  in  the  arch  length 
available. 

Given  a  normal  Class  I  skeletal 
relationship,  two  distinct  dental 
patterns  are  considered  normal 
in  deciduous  dentition.  The  first 
of  these  presents  with  congenital 
“primate  spaces"^  between 
overall  shortening  of  arch 
length. It  cannot  be  antici¬ 
pated,  given  the  weight  of 
scientific  evidence  to  the  con¬ 
trary,  that  a  child  with  severe 
dental  crowding  at  age  7  will 
have  anything  other  than  severe 
dental  crowding  at  age  12. 

CAUSES  OF  ARCH  LENGTH 
DISCREPANCY 

In  his  fine  series  of  articles  on 
Serial  Extraction,  Dale*’  listed 
the  signs  of  a  true  hereditary 
arch  length  deficiency.  With 
modification,  they  are  as  follows: 

1.  Premature  exfoliation  of 
one  or  more  of  the  primary 
cuspids.  If  only  one  is  lost,  the 
mandibular  incisors  usually  tip 
laterally  toward  that  space. 

2.  Crescent  shaped  resorb- 
tion  on  the  mesial  aspect  of  one 
or  more  deciduous  canine  roots. 

3.  Lingual  displacement  of 
one  or  both  mandibular  lateral 
incisors.  If  only  one  is  dis¬ 
placed,  the  mandibular  midline 
will  deviate  to  that  side. 

4.  Labially  locked  mandibular 


incisor,  usually  one  of  the 
central  incisors,  with  severe 
gingival  clefting  or  recession  on 
the  labial  surface.  In  cases  such 
as  this,  repositioning  of  the 
incisor  over  basal  bone  creates 
better  gingival  and  bony  archi¬ 
tecture.  It  is  therefore  advisable 
to  postpone  gingival  grafting 
procedures  until  after  the  tooth 
has  been  repositioned. 

5.  Crowding  of  the  unerupted 
canines,  causing  them  to  bulge 
to  the  labial.  If  allowed  to  erupt 
in  these  labial  positions,  the 
result  may  be  a  compromise  in 
width  of  the  zone  of  attached 
gingiva  on  the  labial  surface  of 
these  teeth. 

6.  Splaying  of  the  maxillary 
and/or  mandibular  incisors  due 
to  the  crowded  positions  of  the 
canines. 

7.  Ectopic  mesial  eruption  of 
the  maxillary  first  permanent 
molar,  causing  early  exfoliation 
of  the  second  deciduous  molar. 
Failure  to  treat  this  condition 
will  result  in  additional  mesial 
migration  of  the  maxillary  first 
permanent  molar,  causing  even¬ 
tual  impaction  of  the  maxillary 
second  premolar  and  severe 
tipping  and  rotation  of  the  first 
permanent  molar. 

8.  Vertical  palisading  of  the 
maxillary  permanent  first,  second 
and  third  molars  in  the  tuberos¬ 
ity  area. 

9.  Impaction  of  the  mandibu¬ 
lar  permanent  second  molar. 

10.  Bimaxillary  protrusion. 
Dento-alveolar  protrusion  in  the 
anterior  area,  superimposed  on  a 
Class  1  skeletal  pattern.  This  is 
a  crowed  dentition  in  which  the 
teeth  do  not  become  crooked, 
but  instead  lean  forward,  canti- 
levering  off  their  basal  bone 
support. 

Not  all  arch  length  deficien¬ 


cies  are  caused  by  genetic 
input.  Most  of  the  other  causes 
are  neglect  on  the  part  of 
parents,  or  mismanagement  of 
the  part  of  the  dentist.  They 
include: 

1.  Premature  loss  of  decidu¬ 
ous  teeth  without  benefit  of 
space  maintenance.  The  result  is 
mesial  migration  of  posterior 
teeth  and  distal  migration  of 
anterior  teeth,^-  resulting  in 
additional  arch  length  reduction. 

2.  Untreated  interproximal 
caries  in  deciduous  teeth.  The 
deciduous  teeth  drift  into  each 
other,  flattening  the  contact 
areas,  reducing  arch  length. 

3.  Uneven  resorbtion  of  pri¬ 
mary  teeth,  causing  over-reten¬ 
tion  of  the  primary  teeth  and 
ectopic  eruption  of  the  perma¬ 
nent  teeth.-'*  It  has  been  de¬ 
termined  that  a  permanent 
tooth  will  erupt  when  the  root 
is  approximately  two-thirds 
formed.  Extraction  of  the  de¬ 
ciduous  predecessor,  prior  to 
this  stage  in  permanent  tooth 
formation,  in  the  absence  of 
alveolar  bone  loss  due  to  peri¬ 
apical  infection,  will  not  en¬ 
hance  the  rate  of  eruption  of  the 
permanent  tooth, but  will  per¬ 
mit  a  more  normal  path  of 
eruption. 

4.  Abberation  in  the  eruptive 
pattern  of  the  permanent  teeth, 
as  in  the  early  extraction  of  the 
deciduous  canines  preventing 
the  formation  of  secondary  spac¬ 
ing  in  the  maxillary  lateral 
incisor  areas. 

5.  Contracted  or  asymmetri¬ 
cal  dental  arches.  These  may  be 
caused  by  any  of  a  number  of 
abberant  functions,  such  as 
thumb-sucking,  mouth  breath¬ 
ing,  occlusal  interference,  etc. 

6.  An  anomalous  tooth  or 
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teeth,  such  as  overly-large 
second  premolars. 

7.  Oversized  crowns  on  frac¬ 
tured  anterior  teeth.  There  is  a 
strong  tendancy,  during  the  ugly 
duckling  stage,  for  the  crowns 
that  are  made  to  be  oversized, 
taking  up  what  is  at  that  time  a 
normal  maxillary  midline  dia¬ 
stema. 

8.  Overcontoured  posterior 
restorations  of  interproximal 
lesions,  occluding  a  portion  of 
the  space  required  for  eruption 
of  the  succedaneous  teeth. 

9.  Over-retained  deciduous 
second  molars  in  the  patient  with 
congenitally  missing  second  pre- 
molars.^’ 

The  causes  of  arch  length 
excess  are,  for  the  most  part,  the 
reverse  of  those  for  arch  length 
deficiency.  It  is  very  rare  that 
a  patient  presents  with  even 
spaces  between  all  of  his  perma¬ 
nent  teeth.  More  often  spacing 
is  caused  by:  (1)  One  or  more 
teeth  being  anomalously  small, 
as  peg-shaped  laterals.  (2)  Thick, 
low  maxillary  frenum  attach¬ 
ment,  causing  a  midline  dia¬ 
stema.  It  must  be  noted  that  un¬ 
less  plans  are  made  to  close  the 
diastema  prior  to  healing  of  the 
frenectomy,  scar  tissue  may 
form  in  the  operated  site,  pre¬ 
venting  the  teeth  from  being 
brought  together.  (3)  Abberant 
muscles  function,  as  a  tongue 
thrust,  pushing  the  incisors 
forward  and  causing  them  to 
flare.  (4)  Other  habits,  such  as 
finger  or  thumb  sucking,  causing 
flaring  of  the  incisors.  (5)  Loss  of 
posterior  teeth  with  posterior 
bite  collapse  and  resultant 
anterior  flaring. 

The  third  type  of  arch  length 
discrepancy  is  neither  deficiency 
nor  excess,  but  is  due  to  a  mal- 
relationship  between  the  sizes  of 


the  maxillary  and  mandibular 
teeth.’”  The  mean  value  for  the 
relationship  between  the  maxil¬ 
lary  6  anterior  teeth  and  mandib¬ 
ular  6  anterior  teeth  is  that  the 
maxillary  6  anterior  teeth  are 
about  27  per  cent  larger  than  the 
mandibular.  This  creates  a  nor¬ 
mal  overbite-overjut  relation¬ 
ship  in  the  anterior. 

If  the  maxillary  anterior  teeth 
are  less  than  27  per  cent  larger 
than  the  mandibular,  as  in  the 
case  of  peg-shaped  laterals,  the 
overbite  will  be  reduced  toward 
zero  unless  spaces  are  permitted 
to  exist  in  the  maxillary  anterior 
region. 

If  the  maxillary  anterior  teeth 
are  more  than  27  per  cent  larger 
than  the  mandibular,  as  in  the 
unfortunate  extraction  of  a 
labially  locked  mandibular  in¬ 
cisor  with  severe  gingival  reces¬ 
sion,  the  overbite  will  deepen 
considerably.  Unless  the  maxil¬ 
lary  teeth  are  proportional  in 
size  to  the  mandibular  teeth, 
they  will  not  occlude  normally. 

MEASUREMENT  OF  ARCH  LENGTH 

Determination  of  arch  length 
discrepancy  involves  measuring 
the  amount  of  arch  length  avail¬ 
able,  and  subtracting  from  that 
the  amount  of  arch  length  re¬ 
quired. 

Nance^’  suggested  the  use  of  a 
soft  brass  wire  to  measure  arch 
length  available.  By  bending  the 
wire,  usually  .020  in  diameter,  to 
conform  to  the  arch  form  pre¬ 
sented  by  that  patient  (a  form 
that  relates  to  the  underlying 
basal  bone  contour),  the  wire 
can  be  laid  across  the  incisal 
edges  of  the  anterior  teeth  and 
over  the  contact  points  of  the 
posterior  teeth.  The  wire  is  then 
marked  at  the  distal  of  the 
second  deciduous  molar  and 


straightened.  The  distance  be¬ 
tween  the  two  marks  is  the  arch 
length  available. 

Musich  and  Ackerman^”  have 
suggested  the  use  of  an  instru¬ 
ment  called  the  catenometer  to 
measure  arch  length  available. 
They  found  the  catenary  method 
considerably  more  reliable  than 
the  brass  wire  method  for 
making  this  measurement.  The 
instrument  gives  a  direct  reading 
of  the  measurement  on  a  Boley 
gauge. 

Other  authors^’-'’-’  have  sug¬ 
gested  the  use  of  calipers  or 
dividers  to  measure  segments  of 
the  arch,  then  adding  the  seg¬ 
ments  together  to  arrive  at  the 
measurement  for  arch  length 
available. 

To  evaluate  arch  length  re¬ 
quired,  the  mesio-distal  widths 
of  all  teeth  anterior  to  the  first 
permanent  molars  must  be 
added  together.  In  the  fully 
erupted  permanent  dentition, 
these  measurements  can  be 
taken  directly  from  the  study 
models. 

In  the  mixed  dentition,  there 
are  two  basic  methods  avail¬ 
able  for  determining  the  widths 
of  the  unerupted  permanent 
teeth.  The  first  of  these  is 
direct  measurement  of  the  un¬ 
erupted  teeth  on  radiographs.^’ 
It  must  be  noted  that  to  minimize 
distortion  and  enlargement, 
parallel  films  taken  with  the  long 
cone  technique  are  preferred.  If 
bisecting  angle  —  short  cone 
films  are  used,  a  correction 
factor  must  be  used  to  account 
for  radiographic  magnification. 
The  use  of  panoramic  x-rays  for 
taking  these  measurements  is 
strongly  contra-indicated,’^’^^ 
again  due  to  distortion  of  the 
radiographic  image. 

The  second  method  is  an  in- 
(continued  on  page  26) 
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Trident:  a  sugadess 
alternative 


As  a  member  of  the  dental  profession,  you  know 
what  frequent  exposure  to  sugar  can  do  to  teeth. 
Sugarless  gum,  then,  is  a  viable  alternative  for  your 
patients  who  chew  gum. 


6  out  of  10  of  your  patients  chew  gum 


The  most  popular  sugarless  gum  is  Trident, 
leading  its  nearest  competitor  by  2  to  1.  And  right 
now,  thousands  of  your  colleagues  recommend  and 
give  Trident  to  their  patients. 

For  the  past  several  years,  they  have  been  taking 
advantage  of  special  discounts  available  only  to  the 
profession.  To  receive  the  professional  discount 
order  forms,  just  fill  in  the  coupon  and  mail  it  to: 
Trident  Professional  Services,  201  Tabor  Road, 
Morris  Plains,  N.J.  07950. 


WARNER-LAMBERT  COMPANY 

Morris  Plains,  New  Jersey  07950 


Trident’  Sugarless  Gum 

Available  in  5  great-tasting  flavors  including  Bubble  Gum 


MAIL  TO: 

TRIDENT  PROFESSIONAL  SERVICES 

201  Tabor  Road  - 

Morris  Plains.  NJ  07950  Name 


Office  Address 


State  Zip 

For  more  information  circle  7  on  card. 


City 


JPD-6/77 


(continued  from  page  24) 
direct  prediction.  The  incisors 
are  measured,  and  their  widths 
are  fed  into  prediction  table. 
The  table  in  turn  gives  the 
estimated  widths  of  the  un¬ 
erupted  permanent  teeth. 

ARCH  LENGTH  DISCREPANCY 

Arch  length  available  minus 
arch  length  required  equals  arch 
length  discrepancy  (ALA  -  ALR 
=  ALD).  This  resultant  sum  is 
the  basic  information  from 
which  arch  length  is  considered. 
The  following  adjustments  must 
be  considered:  (1)  Transient 
increase  in  arch  length  available 
at  eruption  of  the  permanent 
incisor-canine  complex.  (2)  De¬ 
crease  in  arch  length  as  leeway 
space  is  used.  (3)  Uprighting 
mesially  tipped  mandibular 
molars.  (4)  Relocating  the  lower 
incisor  over  apical  base.  For 
every  2.5°  the  mandibular  in¬ 
cisors  are  tipped  to  the  lingual 
I  mm  of  arch  of  arch  length  is 
required  to  accommodate  them. 
(5)  Flattening  the  Curve  of 
Spec  is  required  to  allow  all 
teeth  to  properly  contact  each 
other.  A  fiat  occulsal  plane  is 
most  receptive  to  normal  occlu¬ 
sion.^  Approximately  three 
quarters  of  a  millimeter  of  arch 
length  is  required  to  accommo¬ 
date  each  millimeter  of  bilateral 
flattening  of  the  curve. 

The  mandibular  arch  is  the 
contained  arch.  It  is  less  amen¬ 
able  to  treatment  than  the 
maxillary  arch.  If  the  mandibu¬ 
lar  arch  length  deficiency  (ALD), 
as  modified  by  a  variety  of 
factors,  is  greater  than  -4  mm, 
extraction  of  permanent  teeth 
will  probably  be  necessary.  To 
expand  or  “develop”  the  arch 
beyond  this  point  is  to  cantilever 
the  teeth  off  of  their  basal  bone 
support.  This  invites  either 


collapse  of  the  arch  with  recur¬ 
rence  of  crowding, or  stress 
and  eventual  breakdown  of  the 
investing  and  supporting  struc¬ 
tures  of  the  teeth."*’ 

Example 

Let's  take  a  look  at  Johnny, 
Mrs.  Parent's  7-year  old  with  the 
crowded  teeth.  Measuring  his 
arch  with  a  catenometer,  it  was 
found  that  Johnny  had  a  mandib¬ 
ular  arch  length  available  (ALA) 
of  63.4  mm.  Direct  measure¬ 
ment  with  a  Boley  gauge  of 
the  erupted  incisors  on  the 
models,  and  of  the  canines  and 
premolars  on  parallel-long  cone 
periapical  films,  revealed  a  total 
mesio-distal  measurement  of 
67.9  mm  of  arch  length  required 
(ALR).  Feeding  these  numbers 
into  the  formula  ALA  —  ALR 
=  ALD,  we  find  that  Johnny 
has  an  arch  length  deficiency  of 
-4.5  mm.  Clearly,  room  for 
eruption  of  the  permanent  denti¬ 
tion  into  good  alignment,  well 
supported  over  basal  bone, 
simply  does  not  exist. 

But  what  of  the  contention 
that  he  might  grow  out  of  this 
problem?  As  his  permanent 
canines  erupt,  approximately  1 
mm  of  arch  length  will  be  gained. 
The  mandibular  molars  are  up¬ 
right,  so  no  space  can  be  gained 
there.  There  will  be  space  loss, 
approximately  3.5  mm,  as  lee¬ 
way  space  is  used.  The  mandibu¬ 
lar  incisors  are  somewhat  flared, 
about  10°,  and  require  4  mm  of 
arch  length  to  be  uprighted.  The 
Curve  of  Spec  was  relatively 
flat,  so  no  alignment  was  neces¬ 
sary  there.  With  these  factors  in 
mind,  the  -4.5  mm  ALD  must 
be  modified  by  adding  the  plus 
factors  and  subtracting  the  nega¬ 
tive.  The  equation  becomes,  in 
this  case,  -  4.5  mm  (ALD) 


-I-  1  mm  (canine  eruption)  -3.5 
mm  (leeway  space)  -  4  mm 
(upright  1)  =  -  8  mm  total  arch 
length  deficiency  anticipated  at 
eruption  of  the  full  adult 
dentition. 

This  is  the  rule,  to  which  there 
is  almost  no  exception.  Arch 
length  shows  an  overall  decrease 
during  the  transition  from  the 
deciduous  to  the  permanent 
dentition, and  continues  to  do 
so  throughout  life. 

SUMMARY 

From  an  evolutionary  stand¬ 
point,  our  dental  arches  are 
progressively  getting  smaller  at  a 
faster  rate  than  our  teeth.  The 
overall  result  is  a  constantly 
increasing  incidence  of  dental 
crowding. 

Arch  length  deficiency  is  a 
problem  that  is  recognizable  as 
early  as  the  eruption  of  the 
permanent  incisors.  Accurate 
means  are  available  for  assess¬ 
ing  the  severity  of  arch  length 
discrepancy. 

If  such  a  discrepancy  does 
exist,  it  should  be  evaluated  in 
relation  to  the  skeletal  and  soft 
tissue  framework  as  to  manage¬ 
ment  of  the  problem. 

The  development  of  a  normal 
full  adult  dentition  is  a  complex 
process.  Availability  of  arch 
length  to  support  the  intact  den¬ 
tition  is  a  prime  requisite, 
requiring  total  understanding  of 
the  growth  and  development 
process  for  proper  supervision. 
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Fluoride  Supplements  for  Infants 
and  Preschool  Children 
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There  is  much  convincing 
evidence  that  fluoride  supple¬ 
ments  are  effective  cariostatic 
agents  for  children  who  reside  in 
communities  with  deficient  or 
sub-optimal  levels  of  fluoride  in 
the  drinking  water. 

In  the  accompanying  paper  by 
Parkins^^  it  was  cited  that  the 
majority  of  studies  have  re¬ 
ported  reductions  in  the  in¬ 
cidence  of  caries  in  primary 
teeth  of  approximately  50  to  80 
per  cent  when  fluoride  supple¬ 
ments  were  begun  before  two 
years  of  age  and  were  continued 
for  at  least  3  to  4  years.  For 
permanent  teeth,  most  studies 
showed  reductions  of  approxi¬ 
mately  20  to  40  per  cent  for 
children  who  commenced  fluo¬ 
ride  supplements  between  5  and 
9  years  of  age  with  at  least  two 
to  four  years  of  continuous 
intake. 

There  appears  to  be  little 
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question  that  fluoride-vitamin 
preparations  are  as  effective  as 
fluoride  preparations  without 
vitamins. Combined  fluo¬ 
ride-vitamin  preparations  ap¬ 
pear  to  be  more  readily  accepted 
than  vitamin-free  fluoride  sup¬ 
plements,^’®*^®  although,  un¬ 
fortunately,  such  preparations 
do  not  permit  the  desirable 
adjustment  of  fluoride  dosage 
without  adversely  affecting  the 
vitamin  dosage. 

PREVIOUS  RECOMMENDATIONS 

The  recommendation  of  the 
International  Workshop  on 
Fluoride  and  Dental  Caries  Re¬ 
duction"  was  that  supplementa¬ 
tion  of  fluoride  begin  as  soon 
after  birth  as  possible  and 
continue  through  the  teenage 
years.  However,  there  has  been 
considerable  controversy  re¬ 
garding  the  proper  dosage  to  be 
used  and  whether  it  is  absolutely 
necessary  to  administer  supple¬ 
ments  from  birth  in  view  of  the 
significant  post-eruptive  topical 
benefits  of  fluoride  supple¬ 
ments. There  is  reason  to 
believe  that  previous  recom¬ 


mended  dosages  may  be  higher 
than  desirable  and  may  be 
responsible  for  the  appearance 
of  enamel  fluorosis.  There  is 
much  uncertainty  especially  in 
the  case  of  infants  and  toddlers, 
as  to  the  dose  of  fluoride  supple¬ 
ment  that  would  achieve  maxi¬ 
mal  protection  against  dental 
caries  with  minimal  risk  of 
fluorosis  of  the  enamel.^® 

The  Committee  on  Nutrition 
of  the  American  Academy  of 
Pediatrics  recommends  0.5  mg 
fluoride  per  day  for  children  up 
to  age  3  and  1.0  mg  daily  after 
age  3  for  residents  of  fluoride 
deficient  communities.® 

The  Council  on  Dental  Thera¬ 
peutics  of  the  American  Dental 
Association^  recommends  that 
the  prescribed  fluoride  be  ad¬ 
justed  according  to  the  water 
fluoride  concentration.  No  sup¬ 
plement  is  required  if  fluoride  in 
the  water  supply  exceeds  0.7 
ppm.  For  infants,  one  2.2  mg 
tablet  of  sodium  fluoride  dis¬ 
solved  in  one  quart  of  drinking 
water  will  provide  fluoridated 
water  that  may  be  used  for 
drinking,  preparation  of  formu- 
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Table  1.  Recommended  Fluoride  Supplementation. 


F  Concentration 
of  Water  Supply 
(PPM) 

Desirable  Fluoride  Supplementation  (mg/day) 

0-6  mon 

6-18  mon 

18-36  mon 

3-6  yrs 

<0.2 

0 

0.25 

0.50 

.75 

0.2-0.4 

0 

0* 

0.25 

.50 

0.4-0.6 

0 

0* 

0 

.25 

0.6-0.8 

0 

0* 

0 

0 

>0.8 

0 

0* 

0 

0 

*  0.25  mg  for  breastfed  infants  between  6  and  12  months  of  age. 


las,  beverages  and  infant  foods. 
A  satisfactory  alternative  may 
be  the  use  of  0.25  mg  fluoride 
per  day.  For  children  between 
two  and  three  years  of  age,  a 
tablet  containing  one  mg  F  may 
be  given  every  other  day,  or  half 
a  tablet  be  given  daily. ^ 

In  communities  with  essen¬ 
tially  no  fluoride  in  the  water, 
a  1  mg  fluoride  tablet  (2.2  mg 
NaF)  may  be  prescribed  for  the 
child  three  years  or  older.  A 
slightly  more  conservative  dos¬ 
age  schedule  had  been  suggested 
by  Nikiforuk  and  Frazer  as  early 
as  1964.^^ 

In  view  of  many  observations 
that  enamel  fluorosis  may  occur 
following  fluoride  supplementa¬ 
tion, a  careful  reexamina¬ 
tion  of  the  recommended  dosage 
is  in  order,  especially  due  to  the 
fact  that  0.5  mg  per  day  for  under 
3  years  of  age  is  still  the  dosage 
most  commonly  recommended 
by  drug  manufacturers. 

Many  investigators  who  have 
used  fluoride  supplements  have 
not  reported  any  “objection¬ 
able”  fluorosis  probably  be¬ 
cause  primary  teeth  are  ap¬ 
parently  less  prone  to  show 
fluorosis  despite  high  levels  of 
fluoride  intake,®  and  due  to  the 
subjective  method  of  assess¬ 
ment  of  fluorosis,  many  of  the 
very  mild  to  mild  categories  of 
enamel  fluorosis  might  have 
been  overlooked  or  under¬ 
estimated.^^**®  On  the  other 
hand,  Aasenden  and  Peebles* 
reported  an  alarming  67  per  cent 
of  children  on  fluoride  supple¬ 
ments  as  having  fluorosis  of  the 
permanent  teeth  mainly  of  the 
mild  to  very  mild  type.  Fourteen 
per  cent  of  these  children  were 
in  the  moderate  category  but  no 
discoloring  or  pitting  of  the 


enamel  was  seen.  The  authors 
concluded  that  the  dosage  of 
fluoride  supplements  given  were 
higher  than  the  amount  ingested 
by  drinking  fluoridated  water 
and  that  the  doses  of  fluoride 
given  during  the  first  year  of  life 
were  at  the  very  borderline  of 
the  tolerable  limit.  They  further 
recommended  that  considera¬ 
tion  be  given  to  reducing  the 
dose  before  age  3  and  increasing 
the  dose  after  the  age  of  5  to  6 
years  when  formation  of  the 
crowns  of  the  anterior  teeth  is 
almost  complete. 

Hotz**"  reported  similar  ob¬ 
servations  of  mild  enamel  fluoro¬ 
sis  in  Switzerland  when  children 
were  supplemented  at  0.5  mg 
fluoride  from  birth  to  age  four 
and  1.0  mg  thereafter.  Conse¬ 
quently,  the  Swiss  have  modi¬ 
fied  their  dosage  as  follows: 

Age  Fluoride  (mg) 


0-2 

0.25 

2-4 

0.50 

4-7 

0.75 

>7 

1.00 

NEW  RECOMMENDATIONS 

Information  from  many 
sources**'*®’*®’®®  suggests  that 
previous  recommendations  for 
fluoride  supplementation  of  in¬ 
fants  and  small  children  may 
have  been  greater  than  desirable. 


Fomon  and  Wei*®  have  recom¬ 
mended  that  no  supplements  be 
used  during  the  first  6  months  of 
life,  a  maximum  dosage  of  0.25 
mg  daily  between  6  and  18 
months,  0.5  mg  daily  between  18 
and  36  months  and  0.75  mg  daily 
between  3  and  6  years  of  age 
(Table  1). 

Birth  to  Age  6  Months:  It  had 
previously  been  assumed  that 
infants  living  in  communities 
with  sub-optimal  drinking  water, 
and  those  who  are  breastfed  or 
fed  whole  cow’s  milk  would  be 
likely  to  receive  inadequate 
amounts  of  fluoride  daily. 
However,  recent  data  suggest 
that  infants  may  receive  more 
dietary  fluoride  than  was  pre¬ 
viously  thought.  Infante*®  esti¬ 
mated  that  the  recommendation 
of  0.5  mg  F  per  day  may  be  2-6 
times  greater  than  desirable. 

Wiatrowski,  and  co-workers®® 
studied  the  dietary  intake  of 
fluoride  in  infants  from  one  week 
to  6  months.  Their  estimates 
showed  that  infants  1-4  weeks 
of  age  received  0.32  mg  per  day 
from  a  formula  preparation  con¬ 
taining  0.5  mg/ml.  Tinanoff  and 
Mueller®®  measured  the  fluoride 
concentration  of  various  for¬ 
mula  preparations,  cow  and 
breast  milk  and  found  variations 
of  fluoride  concentrations  from 
0. 10  to  0.85  ppm. 
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The  fluoride  content  of  com¬ 
mercially  prepared  concentrated 
liquid  formulas  may  vary  widely 
even  among  products  produced 
by  the  same  manufacturers.  A 
concentrated  liquid  formula 
made  from  liquid  fat-free  milk 
does  not  require  addition  of 
water  and  will  have  a  low  fluo¬ 
ride  content.  However,  with 
formulas  made  from  dry  in¬ 
gredients,  the  manufacturer 
adds  water  from  local  water 
supplies  which  may  or  may  not 
be  fluoridated.  Because  a  manu¬ 
facturer  may  market  a  product  of 
the  same  name  produced  in 
plants  in  different  cities,  it  is 
apparent  that  the  physician  may 
not  know  the  fluoride  content  of 
the  feeding  he  recommends."* 

Whether  an  appropriate  single 
daily  dose  of  fluoride  beginning 
at  birth  confers  significantly 
greater  protection  against  dental 
caries  than  does  an  appropriate 
single  daily  dose  of  fluoride  be¬ 
ginning  at  age  6  months  is 
currently  unknown.  In  view  of 
this  uncertainty  and  the  extreme 
difficulty  in  defining  an  appro¬ 
priate  daily  dose  of  fluoride  for 
infants  less  than  6  months  of  age, 
it  seems  desirable  at  present  to 
delay  fluoride  supplementation 
to  age  6  months  (Table  1). 

Six  Months  to  Three  Years'. 
Because  of  the  possibility  that 
infants  may  receive  greater  in¬ 
takes  of  fluoride  from  various 
foods  than  was  previously  as¬ 
sumed^**  the  fluoride  dosage  of 
0.5  mg  daily  recommended  pre¬ 
viously  may  be  too  high.^-^® 
Aasenden  and  Peebles*  have 
shown  that  children  living  in  a 
community  with  low  fluoride 
concentration  in  drinking  water 
who  received  a  supplement  of 
0.5  mg  of  fluoride  daily  from 


birth  to  3  years  and  1  mg  there¬ 
after  resulted  in  mild  fluorosis  of 
67  per  cent  of  the  children. 
Therefore,  a  maximal  daily  dose 
of  0.25  mg  of  fluoride  is  recom¬ 
mended  for  individuals  between 
6  and  18  months  of  age  (Table  1). 
The  dose  is  increased  to  0.5  mg 
between  18  months  to  age  three. 

Children  Over  Three  Years  of 
Age'.  As  indicated  in  Table  1 
older  preschool  children  and 
school-age  children  should  also 
receive  fluoride  supplements  in 
relation  to  the  fluoride  content  of 
the  drinking  water.  By  age  6,  the 
total  daily  fluoride  may  be  in¬ 
creased  to  1  mg.  Beyond  age  6, 
the  main  beneficial  effects  of 
fluoride  tablets  appear  to  be 
topical  and  the  risk  of  enamel 
fluorosis  is  negligible.  Details  of 
supplementation  from  age  6 
through  the  teenage  years  have 
been  discussed  in  the  accom¬ 
panying  paper  by  Parkins. 

SUMMARY 

The  efficacy  of  fluoride  sup¬ 
plements  in  suboptimally  fluo¬ 
ridated  communities  has  been 
convincingly  demonstrated  by 
a  large  number  of  clinical 
studies.  There  appears  to  be  a 
significant  post-eruptive  topical 
effect  of  fluoride  tablets  in  addi¬ 
tion  to  systemic  benefits. 

There  is  much  controversy 
about  fluoride  supplements  for 
infants  and  toddlers  particularly 
because  recent  studies  have 
reported  a  high  prevalence  of 
enamel  fluorosis  mostly  of  the 
mild  type  when  the  previously 
accepted  schedules  of  recom¬ 
mendations  were  followed. 
More  conservative  and  rational 
schedules  for  infants,  and  the 
preschool  and  young  child  have 
been  suggested.  These  tables 


may  require  modifications  as 
additional  evidence  becomes 
available. 
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mouth  is  only  4  minutes. 

Effectiveness  of  system 
eliminates  need  for  excessive 
amounts  of  fluoride.  Gagging 
is  eliminated  and  salivary 
dilution  is  prevented. 

For  your  other  preventive 
needs,  Kerr  Pro-Glo  Prophy 
Paste  and  Kerr  Pit  and  Fissure 
Sealant  are  also  available. 
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Improve  and  Simplify  YOUR  Dental  Radiography  with 

TUIT 

MERS4TILE 

■ijiSITIONEP.- 

SYSTEM 

New  instrumentation  for  Dental  Radiography 
designed  by  W.J  UPDEGRAVE.  D  D  S 


■  Produces  anatomically  accurate  radiographs 
with  minimum  distortion. 

■  Is  easily  taught  and  quickly  mastered  by 
auxiliary  personnel. 

■  Periapical  and  Vertical  Bite-wing  exposures 
made  with  same  instrument. 

■  Simplifies  radiography  for  all  patients 
including  children  by  adjusting  film  in  holder  to 
the  desired  size. 

■  Saves  time  and  is  readily  accepted  by 
patients  of  all  ages. 

■  Can  be  used  with  short  as  well  as  long 
open-end  tubes. 


The  \^RSATILE  InTRAORAL  PoSITIONER  System^** 


■  12  FILM  HOLDERS 

■  COUPLER 


■  BACKING  PLATES  -  (to  maintain  a 
flat  film  plane) 

■  12  Soft  Plastic  Slip-on  Bite  Pads 
(For  patient  comfort  and  stabilization  ) 

Direct  to  the  Dentist  . . .  $35.00  complete 


UP  RAD 


COKP. 


UPGRADING  '  I  'RADIOOONTICS 
P  O.  BOX  23770  FORT  LAUDERDALE.  FLORIDA  33307 


Kindly  mail 
Positioners. 


-set(s)  of  Versatile  Intraoral 


□  Check  enclosed  □  C.O.D. 

Money  Back  Guarantee  If  Not  Completely  Satisfied. 

Ship  to _ 


Florida  residents  Please  add  4%  sales  tax. 
Price  includes  Postage. 


For  more  information  circle  9  on  card. 
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0  ED  General  Practice 

1  ED  Orthodontics 

2  ED  Endodontics 

3  ED  Pedodontics 

4  ED  Periodontics 

5  ED  Prosthodontics 

6  ED  Dental  Assistant 

7  D  Other 
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FUNCTION 
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5  ED  Chairside  Assistant 
fi  ED  Other 

PREVENTION  PROGRAM:  1  □  Now  in  effect  2  □  Considering 

Your  comments/suggestions  re  JPD: 


Because  ef  eutstanding  efficacy.  And  great  taste. 


In  repeated  clinical  studies,'-^  the  Phos-Flur  formula  has  consistently 
shown  significant  caries  reductions— an  important  reason  we’re  the  leading 
fluoride  rinse.  Add  to  this:  Great-tasting  flavors  (lime,  cherry,  orange)— 
the  fact  that  Phos-Flur  can  be  used  systemically  in  fluoride -deficient  areas 
(0.0-0. 7  ppm  F)— the  fact  that  no  adverse  reactions  have  ever  been 
reported— and  a  convenient,  unbreakable  bottle.  No  wonder  more 
dentists  prescribe  Phos-Flur  than  any  other  home  rinse. 

Brief  Summary 

Composition:  Each  teaspoonful  (5  ml.)  contains  1.0  milligram  fluoride  ion  (from  2.2  mg. 
sodium  fluoride)  in  an  M/10  phosphate  solution  at  pH  4  in  lime,  orange  or  cherry  flavor. 
Contraindications:  Do  not  swallov\/  in  areas  where  the  drinking  water  contains  more  than 
0.7  ppm  F.  Precaution:  Recommended  systemic  dosage  should  not  be  exceeded,  as  pro¬ 
longed  overdosage  may  result  in  dental  fluorosis.  Dosage  and  Administration:  Children 
age  3  and  over— preferably  at  bedtime  after  brushing  teeth.  In  areas  where  drinking  water 
is  devoid  of  fluoride  (0-0.3  ppm),  one  teaspoonful  (5  ml.)  to  be  rinsed  around  and  between 
the  teeth  for  one  minute  before  swallowing.  When  drinking  water  contains  0.4  to  0.7  ppm  F, 
reduce  dose  to  one-half  a  teaspoonful.  When  drinking  water  contains  more  than  0.7  ppm  F, 
one  teaspoonful  (5  ml.)  to  be  rinsed  around  and  between  teeth  for  one  minute,  then 
expectorate.  Do  not  eat,  drink  or  rinse  mouth  for  at  least  15  minutes  aftenward.  How 
Supplied:  250  ml.  and  500  ml.  plastic  bottles.  Choice  of  orange,  cherry  and  lime  flavors. 

CAUTION:  Federal  (U.S.A.)  law  prohibits  dispensing  without  prescription. 

KEEP  OUT  OF  THE  REACH  OF  CHILDREN 

’Aasenden,  et  al..  Effects  of  Daily  Rinsing  and  Ingestion  of  Fluoride  Solutions  Upon  Dental 
Caries  and  Enamel  Fluoride.  Arch.  Oral  Biol.  17:  1705-1714,  1972.  ^Frankl,  S.N.,  et  al..  The  Topical 
Anticariogenic  Effect  of  Daily  Rinsing  with  an  Acidulated  Fluoride  Phosphate  Solution,  JADA  85: 
1972.  3Finn,  S.B.,  et  al..  The  Clinical  Cariostatic  Effectiveness  of  Two  Concentrations  of 
Acidulated  Phosphate-Fluoride  Mouthwash.  JADA  90:  1975. 


lABOMTOmS 

'  COLOATC  »AIH(XIVC  CO 

633  HIGHLAND  AVE  NEEDHAM  MA  02194  US 


PHOS-FLMBacidulated 

ORAL  RINSE  AND  SYSTEMIC  SUPPLEMENT. 

brand  of  acidulated  phosphate  fluoride 
Each  teaspoonful  (5  ml.)  contains  1.0  mg. fluoride 
ion  (from  2.2  mg.  sodium  fluoride)  in  an  M/10 
phosphate  lime,  orange  or  cherry  flavored  liquid 
at  pH  4, 


m 
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HOYT  LABORATORIES.  P.O.  Box  436,  Needham.  Mass.  02192 
Please  send  me: 

PHOS-FLUR®  Oral  Rinse/Supplement  (brand  of  acidulated 
phosphate  fluoride) 

□  Cherry  □  Lime  □  Orange 

_ Dozen  250  ml.  bottles  @  $25.80  per  dozen 

_ Dozen  500  ml.  bottles  @  $46.80  per  dozen 

_ Dozen  30  ml.  starter-size  bottles  at  special 

professional  price  of  $3.96  per  dozen 
_ Free  prescription  pads  and  product  information 


NAME- 


(Print  or  type) 


(Please  initial  above) 


□  Send  bill 
For  faster  ser\ 


□  Check  or  money  order  enclosed 
2£  call  toll-free  (800)  225-3756 


Mass,  residents  call  collect  (617)  444-8610 

CUSTOMER  # _ J 


A' 


Gets  between  teeth  and  into  the  sulcus  to  remove 
plaque  between  office  visits.  The  best  way  to  re¬ 
move  plaque  and  calculus  is  with  the  instruments 
in  your  office.  But  one  of  the  best  ways  to  help 
keep  new  plaque  from  depositing  between  dental 
office  prophylaxis  is  to  recommend  the  profes¬ 
sional  home  plaque-control  instrument. ..Softex. 
Softex— designed^o  make  daily  plaque  removal 
easy  and  effective: 

Smali^  narrow  head— narrower  than  compar¬ 
able  brushes  /  permits  easier  maneuverability  to 
clean  hard-to-reach  tooth  surfaces  where  most 
plaque  often  accumulates 

Smooth,  rounded  head  contours— free 
of  sharp  corners  /  minimize  the  possibility  of 
mucosal  trauma 

.007'^  double-rounded,  end-polished 
flexible  bristles— safely  and  effectively  remove 
plaque  from  the  gingival  sulcus,  the  critical  area 
where  thicker  bristles  can't  reach 

Py»co*Tip®— available  on  Softex  3  /  when 
used  as  you  direct,  helps  remove  interproximal 
plaque  and  massages,  recontours  and  keratinizes 
the  interdental  papillae 
Choose  the  Softex  that  fits  your  patient's  needs 
SOFTEX  3  SOFTEX  4  SOFTEX  JUNIOR 

3  staggered  rows  4  rows  3  staggered  rows 

2400  bristles  3200  bristles  1200  bristles 


Professional  Division  •  Block  Drug  Company,  Inc. 
Jersey  City,  New  Jersey  07302 

Quality  Products  for  Dental  Health  4.PYC77-2 


Py-co-p^ 

Softex 

the  go-between  brush 
for  in  between  visits 

For  more  information  circle  10  on  card. 
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Psychological  and  Chemical  Mediators  of  Gingival  Health.  See  page  6 


□  Psychological  and  Chemical  Mediators  of 

Gingival  Health 

□  Patient  Motivation  with  the  Papillary 

Bleeding  Index 

□  Topical  Fluorides  in  Dental  Practice 


J.  B.  LIPPINCOTT  COMPANY 
\  Philadelphia  •  Toronto 


The  4 


of  Vitamin  Facts  8.  Fallacies 


The  term  vitamine  was  coined 
in  191 1  by  an  American  bio¬ 
chemist,  Casimir  Funk,  who 
combined  the  word  vital "  with 
the  chemical  term  amine'.'  It  has 
since  been  proved  that  vitamins 
are  not  amines,  but  the  name 
has  stuck. 


A  tomato  is  botanically 
classified  as  a  berry! 


It  13  ironic  that  many  of  the 
vegetables  highest  in  vitamin  C 
and  riboflavin  are  considered 
unappetizing  by  many  people. 
These  include  turnip  greens, 
kale,  chard,  mustard  greens, 
spinach,  watercress,  broccoli 
and  brussels  sprouts. 


At  least  1 44  different 
quality  assurance  tests 
are  run  on  the  raw 
materials  and  manufactur¬ 
ing  steps  that  go  into 
Allbee®with  C  The  Mono¬ 
gram  AHR  on  every 
capsule  IS  your  assurance 
that  this  is  the  original  and 
genuine  Allbee'®  with  C 
and  not  an  imitation. 


Available  on  your 
prescription  or 
recommendation 


High  Potency 
B-Complex  and 
Vitamin  C 
Formula 


CatCHjm  p*  ■  ithtnM* 


50"^  SCO' 
10  fug  rV 
(VitwninC)  XOmg  lOOlA 


30  CAPSULES 
■—  >HfpOBINS* 


.'\.ll.  Koliins  Company,  Kichinond.  \  a.  23220 


AH' 


[ROBINS 


For  more  information  circle  3  on  card. 
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Presenting 

HaFosik’ 

The  only  $1.00  home  care 
fluoride  rinse  with  the 

EXCLUSIVE  FRESHNESS 
GUARANTEE. 

NaFrinse,  and  only  NaFrinse  provides  your 
patient  with  the  freshest  possible  solution, 
because  the  sodium  fluoride  is  not  activated 
until  it  is  ready  for  use.  Therefore  the  shelf 
life  of  NaFrinse  is  indefinite.  You  and  your 
patient  are  assured  of  100%  freshness 
bottle  after  bottle. 


Children  like  NaFMNSE... 

Our  specially  developed  wild-fruit  flavor  and  new 
lemon-lime  flavor  have  been  taste-tested  by  numerous 
children  with  excellent  results.  These  delicious  flavors 
help  to  maintain  their  daily  regimen  of  rinsing. 

Safety  plus... 

Every  bottle  of  NaFrinse  comes  complete  with  a 
child-proof  safety  cap,  a  graduated  dispensing 
cup  and  full  instructions  for  home  use  on 
each  bottle. 

^  Topical  fluorides  for  adults . . . 

Individuals  who  are  prone  to  dental  caries 
%■  should  be  given  a  vigorous  regimen  of  topical 
fluoride  applications.  Persons  who  are  under¬ 
going  or  have  undergone  therapeutic  irradiation, 

,  C  who  have  severe  xerostomia  or  who  may  develop 
^  cemental  caries  where  there  has  been  gingival 
^  recession  should  receive  multiple  and  frequent 
[p  exposure  to  topically  applied  fluorides. 


NDC  10733-571-IS 
WARNING:  DO  NOT  SWAUXMt 


for  prescribing  NaFRINSE... 

Send  us  the  name  and  address  of  your  pharma¬ 
cist  or  ask  him  to  write  or  phone  for  NaFrinse. 
Prescription  pads  available  upon  request. 


^  SODIUM  FLUORIDE 
^LY  HOME  CARE  MOUTHlSifi 


Now  available  in  four  forms: 
NaFrlnse/ACIDULATED  oral  rinse  and 
systemic  supplement.  Acidulated  phosphate 
fluoride/low  pM;  for  daily  home  use. 

NaFrInse/NEUTRAL  —  for  topical 
application  only;  neutral  0.05%  sodium 
fluoride  dental  rinse  for  daily  home  use. 
NaFrinse/PLAIN  —  no  coloring  or  flavor 
added;  neutral  0.05%  oral  rinse  for  topical 
application  only. 

NaFrinse/.2%  WEEKLY  —  neutral  sodium 
fluoride  dental  rinse  for  weekly  use.  Each 
bottle  sufficient  for  six  months  mouthrinsing. 


gfl  CONTROL  OF  DENTAL  CAM 

contains  0  05%  sodium  tiuorid#  I 
In  a  neutral  aqueous  solution 

for  maximum  results  ■ 
“SE  THIS  MOUTHRINSE  EVERY 

directions 

^  dispensing  cup  (furnished  wBR  fi 
with  NaFrinse  to  the  lOc^ 
*duation  mark,  as  shown  embosi^^ 
^  Column  of  the  cup.  (lOcc  or 
“ivalent  to  2  teaspoonfuls.)  ^ 

rea«'ii  (U  S  A  I  law  pfon.biii 
*>inout  praicription 

fo?***^  ®°'’*®ots  of  the  cup  into  rtroulh-  P 


PHARMACEUTICALS 


OraChem  Pharmaceuticals,  9990  Global  Road. 
Philadelphia.  PA  19115 

For  rush  orders  phone  toll-fret,  1-800-523-4884. 
In  Pennsylvania  call  collect  (215)  978-6177. 


Necessary  protection  at  an 
affordable  price... 

High-priced  fluoride  rinses  add  unnecessarily  high 
costs  to  a  patient  fluoride  mouthrinse  program  — 
to  the  dentist  when  he  purchases  it,  and  to  the 
patient  when  it  is  prescribed. 

At  the  dentist’s  cost  of  $1.00  per  bottle,  it  is 
economically  feasible  to  give  NaFrinse  away.  For 
dentists  who  wish  to  prescribe,  NaFrinse  provides 
tremendous  savings  to  the  patients.  The  average 
cost  of  NaFrinse  at  the  pharmacy  is  approximately 
$1.75  per  bottle.  The  savings  is  compounded 
when  there  is  more  than  one  child  in  the  family. 


Mail  order  to: 

OraChem 

9990  Global  Road,  Phila.,  PA  19115 

Rush  the  following  order  of  NaFrinse  at  $12.00  per 
case  prepaid.  (Each  case  contains  12  bottles).  The 
"daily"  bottles  contain  500  ml  each;  the  "weekly" 
bottles  contain  8  oz.  each. 

Number  of  Cases 


Solution  WBfh 
^0  adverse  reaction  would  ' 
P  O  BOX  17367 
PHILA  .  PA  IffOS 
215/978-6177 


ACIDULATED /daily 


l^H^CtUTlCAi  t 


NEUTRAL/ daily 


Prevention  of  ^ 

dental  caries... 

To  combat  dental  caries  we  I  VS  V 

must  resort  to  preventive  ® 

means  in  addition  to  repair _ I 

and  replacement.  The  use  of  sodium  fluoride  has  maintained  a  position  of  preeminence,  and 
currently  remains  our  best  approach  to  prevention  of  caries. 

Prevention  tbrougb  fluoride  rinsing... 

The  prevention  of  dental  caries  through  mouthrinsing  has  been  demonstrated  in  numerous  studies  con¬ 
ducted  in  this  country  and  abroad.  A  fluoride  mouthrinse  program,  instituted  at  home  under  the  periodic 
supervision  of  the  dentist,  is  both  practical  and  effective  in  significantly  reducing  the  incidence  of  caries. 

For  more  information  circle  1  on  card. 


_ 2%  WEEKLY  _ Wild  Fruit 

_ Lemon-Lime 

r~|  Check  enclosed  (deduct  2%)  □  Bill  me 


Address. 


(For  taster  service,  please  use  street  address,  not  P  0  Box) 


July-August  D7 


^^Did  someone  help  you  when 
you  were  in  dental  school?’’ 


^^1  remember  the  times  when  people  helped  me.  There  were  discouraging  moments 
when  others  gave  me  guidance  that  enabled  me  to  make  It  through.  And  there  was  finan¬ 
cial  help  when  I  really  needed  it. 


^^I’ve  never  forgotten  that  assistance.  That’s  why  I’m  involved  with  the  AFDH  campaign! 
It’s  a  way  of  repaying  some  of  the  help  I  enjoyed  when  I  needed  it. 


^  ^  If  you  feel  the  way  I  do,  you  can  help  too.  Simply  make  a  contribution  to  the  American 
Fund  for  Dental  Health!  Your  check  will  help  provide  scholarships  for  some  of  the  country’s 
20,000  dental  students,  and  It  will  help  support  the  many  research  projects  that  ultimately 
help  you  practice  better  dentistry. 


I  hope  you’ll  send  your  check  right  now.  There’s  really  no  better  way  of  remembering 
the  help  you  got  when  you  were  in  dental  school !  ’  ’ 


American  Fund  (or  Dental  Health 

21 1  East  Chicago  Avenue,  Suite  1 630,  Chicago,  Illinois  6061 1 


Louis  A.  Saporno,  D  O  S..  National  Chairman,  AFDH  Dentists  Campaign,  at 
his  Alma  Mater,  Columbia  University  School  of  Dental  and  Oral  Surgery. 
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Preface 

Hans  R.  Muhlemann,  Prof.  Dr.  Med.* 


Once  again  I  have  been  offered  the 
privilege  of  guest  editing  an  issue  of  the 
Journal  of  Preventive  Dentistry.  As  in 
the  April  1977  issue,  I  was  fortunate 
to  be  assisted  by  several  staff  members 
in  compiling  the  following  reports. 

In  the  first  paper,  I  have  analyzed 
“The  Psychological  and  Chemical  Fac¬ 
tors  Involved  in  Gingival  Health”.  The 
presentation  begins  with  a  critical 
evaluation  of  how  failures  of  present- 
day  psychological  mediation  of  gingival 
health  could  be  overcome  in  the  future. 
The  concept  of  the  Dental  Troika  is 
postulated.  A  language  understandable 


*  Department  of  Cariology  and  Periodon- 
tology.  Dental  Institute  of  Zurich,  Platten- 
strass  11,  8028,  Zurich,  Switzerland. 


to  the  patient,  the  dentist  and  the  third 
party  is  possible  if  the  most  frequent 
symptom  of  chronic  oral  disease, 
“gingival  bleeding",  is  adequately  de¬ 
fined  and  used.  In  the  future  the  bleed¬ 
ing  symptom  will  probably  play  an 
increasingly  important  role  in  periodon- 
tology  and  cariology.  The  paper  by 
Saxer,  Turconi  and  Elsasser:  “Patient 
Motivation  with  the  Papillary  Bleeding 
Index”  demonstrates  my  article's  clini¬ 
cal  relevance. 

The  use  of  chlorhexidine,  a  chemical 
mediator  of  gingival  health  and  prob¬ 
ably  also  a  factor  in  preventing  the 
progression  of  periodontal  disease,  has 
become  common  practice  in  many 
European  countries.  The  benefits  for 
the  individual  are  overwhelming  when 
compared  to  its  side  effects. 

Recently,  a  new  class  of  potential 


mediators  of  gingival  health,  several 
anti-inflammatory  non-steroid  com¬ 
pounds,  have  been  tested  in  Zurich.  In 
general  they  have  failed  to  show  relevant 
antiphlogistic  effects.  Other  chemical 
antagonists  of  inflammatory  gingival  dis¬ 
ease  are  also  discussed  by  Muhlemann. 

I  will  be  surprised  if  the  two  Issues  I 
have  had  the  pleasure  of  editing  are  not 
provocative.  If  they  are  not,  they  have 
missed  their  goal  of  stimulating  the 
preventive  dentistry  community:  clini¬ 
cians,  their  various  auxilliaries  and  the 
scientists  who  all  firmly  believe  in  the 
tremendous  potential  of  improving  oral 
health  by  an  intelligent  and  unified 
approach.  International  stimulation 
should  help  to  achieve  this  earlier  and 
more  elegantly.  1  am  grateful  to  the 
Editor,  Dr.  H.  Brilliant,  for  having 
considered  a  dental  team  abroad. 
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Psychological  and  Chemical  Mediators 

of  Gingival  Health 

Hans  R.  Muhlemann,  Prof.  Dr.  Med.* 


There  is  universal  agreement  that 
freedom  from  microbial  dental  plaque 
is  synonymous  with  gingival  and 
dental  nealth.  Total  plaque  removal 
for  several  consecutive  days  will 
transform  inflamed  gingivae  into  clin¬ 
ically  healthy  structures.  Even  in  ad¬ 
vanced  cases  of  inflammatory  perio¬ 
dontal  diseases,  daily  mechanical  and 
chemical  reduction  of  the  marginal 
microflora  will  attenuate  exudation 
from  periodontal  pockets  dramatically, 
and  have  definite  anti-inflammatory  ef¬ 
fects  on  the  periodontium. 

What  is  the  impact  of  these  known 
scientific  facts  on  preventive  care  by 
the  public  and  by  individuals'?  How  is 
their  behavior  pattern  changed  by  new 
knowledge?  Epidemiological  studies  in 
Switzerland'^  '^  and  in  many  other 
countries  have  shown  that  public 
gingival  health  (in  adults)  has  improved 
little  during  the  last  two  decades. 
Simple  widely  accepted  plaque  remov¬ 
ing  methods  are  not  used  by  the  ma¬ 
jority  of  the  Swiss  population. 
Only  4.2  million  toothbrushes  are  sold 
yearly  in  Switzerland;  the  projected 
number  necessary  for  proper  oral  hy¬ 
giene  is  18  million.  Only  five  to  ten 
per  cent  of  the  Swiss  communities 
provide  adequate  preventive  programs 
for  school  children;  such  programs 
could  reduce  costs  of  school  dental 
services  by  50  to  75  per  cent."'*  Rea¬ 
sons  for  such  failures  are  not  due  to  a 
lack  of  information,  but  rather  to  both 
inadequate  motivation  by  dentists  and 
governmental  authorities,  and  a  failure 
to  change  the  population's  poor  habits 
into  modern,  more  efficient  ones. 

Today,  relevant  improvement  of  oral 
hygiene  on  a  public  health  level  re¬ 
mains  an  utopian  dream.  It  is  highly 
improbable  that  better  hygiene  will 
ever  be  achieved  by  changing  the  free 
behavior  of  masses.  History  repeatedly 
has  shown  that  whole  populations  can 
easily  be  motivated  by  simple  hedonic 
information,  such  as  spending  more 
time  watching  TV  when  Muhammed 


*  Department  of  Cariology  and  Periodon- 
tology.  Dental  Institute  of  Zurich,  Platten- 
strass  11,  8028,  Zurich,  Switzerland. 


Ali,  Olympic  athletes  or  baseball  play¬ 
ers  perform.  Masses  can  be  motivated 
and  manipulated  into  aggressiveness 
and  killing.  But  motivation  for  pre¬ 
vention  of  lung  cancer,  cardiac  in¬ 
farction  or  changing  habits  to  achieve 
oral  health  is  another  issue.  The  pub¬ 
lic,  despite  considerable  material  and 
psychological  investments,  continues 
to  smoke,  gain  weight,  eat  candy,  lose 
teeth,  become  edentulous  and  take 
health  risks  in  many  additional  areas. 

In  a  two-year  clinical  study  by  the 
Institute  for  Preventive  and  Com¬ 
munity  Dentistry  in  Nijmegen""  with  al¬ 
most  I0(X)  children,  dental  health  was 
not  improved  by  providing  sporadic 
information  and  motivation  with  re¬ 
wards.  The  authors  concluded  that  new 
kinds  of  motivation  were  necessary. 

PSYCHOLOGICAL  MEDIATORS  OF 
GINGIVAL  HEALTH 

It  is  our  opinion  that  future  en¬ 
deavors  to  improve  the  oral  hygiene  of 
masses  is  less  a  matter  of  additional 
support  of  psychological  research  pro¬ 
grams  than  an  attempt  to  develop  new 
mechanical  and  chemical  plaque  re¬ 


moving  techniques  freely  accessible  to 
the  public  and  economically  feasible. 
Preventive  oral  medicine""  has  been 
slightly  more  successful  in  individual 
gingival  health  programs.  Scientists  and 
dental  practitioners  agree  that  the  par¬ 
ticipation  of  the  individual  in  a  new 
health  education  program  is  attractive 
and  therefore  good  in  its  initial  stage; 
it  will,  with  the  majority  of  patients, 
become  poor  after  a  few  months  and, 
therefore,  will  need  continuous  rein¬ 
forcement  in  order  to  change  poor  old 
habits.  The  psychology  of  the  patient- 
dentist  relationship  has  been  discussed 
in  detail  by  Barkley,"  Lefer""  and 
Spaan.^®  The  technical  armamentarium 
for  obtaining  and  maintaining  oral 
health  has  been  greatly  improved  dur¬ 
ing  the  last  20  years.  Better  instruc¬ 
tional  audiovisual  aids  have  also  been 
developed." 

Today,  office  patients  still  are  prefer¬ 
entially  motivated  by  focusing  their 
attention  on  the  uncleanliness  of  teeth 
by  1)  disclosing  bacterial  deposits, 
the  cause  of  disease,  2)  phase  micros¬ 
copy  of  the  microcosm  and  3)  plaque 
scoring.  Professional  resistance  to  the 
participation  of  auxiliaries  in  organ- 


Table  1.  Frequencies  and  Averages  of  Gingival  Inflammation.* 


Day 

0 

3 

6 

10 

13 

17 

SB  scores 

0 

738 

749 

507 

388 

298 

264 

1 

88 

81 

292 

386 

438 

470 

2 

6 

2 

32 

58 

93 

89 

3 

0 

0 

1 

0 

3 

9 

Average  -i- 

0.12 

0.10 

0.43 

0.60 

0.76 

0.81 

Stand,  dev. 

0.17 

0.07 

0.36 

0.19 

0.17 

0.14 

(64  gingival  units 
per  subject) 

Average  gingival 
fluid  flow  rate  -t- 

0.49 

0.97 

1.19 

1.17 

1.26 

1.64 

Stand,  dev. 

0.31 

0.24 

0.21 

0.21 

0.18 

0.28 

(6  samples  per 
subject) 

*  Sulcus  bleeding  scores  (SB)  and  average  of  gingival  fluid  flow  rates  at  the  beginning 
and  during  the  17-day  no  hygiene  period  (13  subjects).  From  Muhlemann,  H.R.  and 
Son,  S.:  Gingival  Sulcus  Bleeding — a  Leading  Symptom  in  Initial  Gingivitis,  Helv.  Odont. 
Acta  15,  107:  1971. 
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III 


Fig.  1.  Probing  force  patterns  of  four 
investigators  (I-IV).  Recordings  with  a 
pressure-sensitive  periodontal  probe.  In¬ 
vestigator  I;  Relatively  constant  force  for 
less  than  I  sec.  II:  The  probe  was  in¬ 
serted,  then  guided  mesially  and  distally 
within  the  sulcus  for  2-3  sec.  Ill  and  IV: 
Series  of  probe  insertions.  Due  either  to 
tooth  morphology,  or  to  tooth  surface 
roughness,  or  to  gingival  contour  and  con¬ 
sistency,  or  to  probe  position;  it  is  often 
difficult  to  gain  entrance  into  the  sulcus.  In 
positions  A,  B  and  C  several  attempts  were 
made  with  relatively  high  forces.  In  position 
D  the  tip  gained  entrance  with  less  force. 
(Helv.  Odont.  Acta  15,  114,  1971). 


ized  professional  plaque  control  pro¬ 
grams  has  gradually  decreased  in 
Europe.  Nevertheless,  the  quality  of 
health  information  and  motivation  to 
change  habits  still  needs  much  im¬ 
provement. 


The  Dental  Troika 

Due  to  the  rather  modest  success 
rates  in  the  long  range  cooperation  of 
patients,  other  motivational  approaches 
to  attain  oral  health  should  be  in¬ 
vestigated  more  thoroughly.  Patients 
(often  unconciously)  do  not  appreciate 
scientific  demonstrations  of  the  lack  of 
cleanliness  in  their  mouths.  Intimida¬ 
tion  and/or  punishment  for  oral  neglect 
is  not  an  appropriate  tool  to  enhance 
cooperation  with  the  dentist.  The 
never-ending  challenge  of  the  patient 
to  comply  with  professional  recom¬ 
mendations  is  too  much  of  a  unidi¬ 
rectional,  onesided  act.  Preventive 


palatinal 


buccal 


Date  and  Total 
per  Session 


9r 

T7o>y 

3/  9r 

m 
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n<yy 
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It,  n 

a 
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Fig.  2.  Papillary  Bleeding  Form.  The  scores  are  entered  at  each  oral  hygiene  session.  The 
total  of  the  scores  for  the  four  quadrants  is  recorded  on  the  right  with  the  date  of  each  session 
(1- V).  The  severity  of  bleeding  was  reduced  from  75  to  2  in  3  weeks. 


care  is  not  only  the  patient's  respon¬ 
sibility  and  duty;  the  patient  should 
also  have  the  right  to  make  demands. 
Successful  motivation  for  efficient  oral 
hygiene  habits  is  based  on  the  coordina¬ 
tion  of  rights  and  duties  of  three 
parties  simultaneously  interested  in 
reaching  gingival  health — the  patient, 
the  dentist  and  in  many  countries 
social  security  or  health  insurance. 
This  is  the  dental  troika.  In  a  modern 
motivational  situation,  the  Dentist,  the 
Patient  and  the  Third  Party  should 
each  have  the  right  to  challenge  the 
other.  The  involvement  of  the  Troika 
in  attempting  to  attain  gingival  health 
necessitates  a  simple  and  reliable 
definition  of  gingival  disease,  under¬ 
standable  by  all  three  parties.^* 


Diagnosis  of  Gingival  Disease 

Bleeding  is  a  symptom  of  disease  in 
all  parts  of  the  body.  The  gingival 
bleeding  symptom  is  unequivocal  to  the 
dentist,  patient  and  even  the  insurance 
administrator;  it  is  in  contrast  to  de¬ 
fining  gingival  disease  by  such  vague 
terms  as  redness  or  swelling.  Bleeding 
from  the  gingival  sulcus,  as  a  response 
to  gentle  probing,  was  first  used  as  a 
parameter  of  gingival  disease  by  Miihle- 
mann  and  Mazor.^^  A  clinical  test^®  in 
1971  showed  (he  Sulcus  Bleeding  Index 
to  be  more  sensitive  than  other  gingival 
disease  scoring  systems. 

In  this  study,  13  young  adults  re¬ 
frained  from  all  oral  hygiene  measures. 
At  the  start  (Table  1)  of  the  non- 
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DENTAL  INSTITUT,  UNIVERSITY  OF  ZURICH 
Oepartaent  of  Carloloqy  and  Parlodontolo^y 

PATIENT  EDUCATION  CHECK 

Plaase  answar  the  followinq  atataaents  to  the  bast  of  your  knowledge  by  circling  *  i-  Yes) 
or  -  (•  No).  Do  not  hesitate  to  answer  "No"  if  applicable!  If  you  cannot  answer  cross  out 
the  question.  Nith  your  signature  t>alow  you  are  accepting  full  responsibility  for  your 
answers. 


I  know  that  the  gum 
between  the  teeth  Is 
called  "papilla" 

♦ 

I  know  that  the  hygie¬ 

nic  condition  of  teeth 
and  gums  can  best  be 

I  have  been  told  to  see 
Che  dentist  if  I  deve¬ 
lop  a  clenching  or 
grinding  habit 

B 

I  know  that  bleeding 
papillae  indicate  gum 
disease 

nated  enlarging  mirror 

Bounted  on  the  wall 

I  know  that  healthy 
papillae  do  not  bleed 
on  probing  with  a  tooth 
pick 

1 

Viil 

1 

liPH 

1 

I  know  that  the  abutment 
teeth  of  my  removable 

plastic  bridge  must  be 

kept  exceptionally 

1  know  that  bleeding 
gums  are  caused  by  an 
accumulation  of  bac¬ 
teria  on  teeth  (dental 
plaque) 

B 

Mil 

B 

plaque  reBoval 

I  know  that  gum  blee¬ 
ding  can  be  cured  by 
means  of  daily  plaque 
removal  with  tooth 
brush,  dental  floss 
or  tooth  pick 

1 

1 

I  know  what  a  "perio¬ 
dontal  pocket"  is 

H 

I  know  how  to  use  a 
disclosing  agent  to 
make  bacterial  depositi 
visible  on  teeth  and 

gums 

B 

I  know  how  to  "clean¬ 
out  periodontal  pockets' 
with  a  round  tooth  pick 

•f 

I  know  that  ay  plastic 

bridge  Dust  be  reBoved 

for  cleaning  twice 
daily,  in  order  to 
avoid  bleeding 

1 

I  know  that  sucrose  in¬ 
jures  the  teeth 

H 

1  have  been  told  to 

■ 

I  know  that  frequent 

■ 

I  have  been  sho%m  how 

B 

spend  daily  as  much 

consult  ion  of  sugar 

■ 

to  fill  my  removable 

B 

tlBe  for  oral  hygiene 

throughout  the  day  is 

■ 

bridge  prior  to  inser- 

B 

as  is  necessary  for 

B 

Bore  dangerous  than 

H 

tion  with  a  disinfec- 

B 

complete  removal  of 

B 

for  instance  eating 

■ 

tant  gel 

■ 

plaque 

■ 

t%#enty  sugar  cubes  all 

■ 

I  have  been  shown  how 

B 

at  once 

BBi 

to  clean  the  reiDovable 

B 

see  the  dentist  if  I 

I  know  about  sugar free 

H 

bridge 

B 

cannot  stop  papillary 

B 

sweets  that  do  not  pro- 

B 

B 

bleeding  in  spite  of 

■ 

mote  tooth  decay 

■ 

■ 

dally  plaque  removal 

I  am  aware  of  the  de- 

BH 

I  know  what  a  "perio- 

•f 

struct ive  potential  of 

■ 

■ 

dontal  file"  is 

- 

tooth  clenching  and 

B 

B; 

grinding 

■ 

■ 

DO  NOT  FORGET  TO  SIGN  THE  DOCUNENT 


Date: 

Signature: 

Fig.  3.  Patient  Education  Check.  The  patient  completes  the  form  by  circling  +  or  -. 


hygiene  peritxl  there  were  738  non- 
bleeding.  healthy  units;  88  units  had 
bleeding  points  on  gentle  probing  and 
only  six  showed  bleeding  plus  slight 
changes  in  gingival  redness.  At  the  end 
of  the  test,  on  day  17,  470  units 
were  bleeding  but  only  89  showed  ab¬ 
normal  redness.  Scoring  inflammation 
as  recommended  in  the  Scandinavian 
Gingival  Index  System''^^  only  \l.9%  of 
the  healthy  units  at  risk  received 
scores  that  indicated  disease.  Bleeding 
from  the  gently  probed  sulcus  pre¬ 
ceded  the  appearance  of  gingival  color 
changes. 

Bleeding  is  the  leading  and  first 


clinical  symptom  of  marginal  gingivitis 
and  papillitis.  It  is  possible  to  en¬ 
counter  discolored  units  which  do  not 
bleed  upon  probing,  especially  mar¬ 
ginal  units  in  children.  These  are  scored 
in  the  SBl-System  as  noninflamed 
(score  0).  The  average  forces  exerted 
during  “gentle”  probing  of  the  sulcus 
were  found  to  range  in  eight  investi¬ 
gators  between  20  and  33  pounds. 
Tooth  form  and  position  both  affect 
probing  forces'"  (Fig.  I).  Interin¬ 
vestigator  discrepancies  and  correla¬ 
tions  between  probing  force  and  re¬ 
corded  depth  have  been  reported."* 
The  Papillary'  Bleeding  hulex,^*  re- 


Table  2.  Scores  of  Papillary  Bleeding 
Index* 


Score 

Bleeding  on  Gentle  !•■’robing 

0 

No  bleeding 

A 

Only  one  bleeding-point  appear¬ 
ing 

B 

Several  isolated  bleeding-points 
or  a  small  single  blood  area 
appearing 

C 

Interdental  triangle  filled  with 
blood,  soon  after  probing 

D 

Profuse  bleeding  when  probing, 
blood  spreading  towards  the 
marginal  gingiva 

*  From  Saxer,  U.  and  Muhlemann,  H.R.: 
Motivation  und  AufklSrung.  Schweiz. 
Mschr.  Zahnheilk.  85,  905:  1975  (with  re¬ 
cent  modifications). 


cently  introduced  for  assessing  pre¬ 
ventive  care  by  periodontal  patients, 
is  an  excellent  indicator  of  the  shift 
from  gingival  disease  to  gingival  health 
as  a  consequence  of  interproximal 
plaque  control  by  the  individual  (Fig.  2). 
The  Index  simply  scores  the  presence 
or  absence  of  papillary  bleeding. 
Sulcus  probing  with  a  periodontal 
probe  by  the  dentist  or  with  a  tooth 
pick  by  the  patient  will  also  dis¬ 
tinguish  the  severity  of  bleeding  and 
can  be  categorized  as  shown  in  Table  2. 
These  scores  are  entered  in  the  “Papil¬ 
lary  Bleeding  Form”;  the  decrease  in 
disease  severity  and  frequency  can  then 
be  followed  from  session  to  session 
(Fig.  2).  Reduction  of  bleeding  points 
upon  probing  was  also  used  by  Lennox 
and  Kopczyk.^^  Furthermore,  to  eval¬ 
uate  oral  hygiene  performance  by  the 
patient,  instead  of  probing,  unwaxed 
floss  was  used  interproximally  by 
Carter  and  Barns. The  presence  or 
absence  of  disease  was  thereby  de¬ 
tected  using  bleeding  as  a  sign  of  dis¬ 
ease.  In  a  study  on  101  school  children^^ 
flossing  the  interproximal  area  proved 
to  be  more  sensitive  in  diagnosing 
papillary  bleeding  than  probing  with  the 
Noetzli-Plast-O-Probe.^®  At  the  begin¬ 
ning  of  the  study  only  one  child  had 
no  bleeding  points  when  flossing.  Ed¬ 
wards'"  recommended  the  use  of  inter¬ 
proximal  tape  instead  of  floss  to  ac¬ 
complish  this  end.  Ainamo  and  Bay' 
also  reported  on  sulcus  probing  and 
bleeding  in  assessing  oral  hygiene 
progress. 
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Claims  of  the  Patient 


ORAL  -  EXAMINATION  CHECK 


If  papillary  bleeding  in  a  plaque  re¬ 
moving  program  disappears  in  some  but 
not  in  other  papillae,  then  the  pres¬ 
ence  of  interproximal  irritants  is  highly 
probable.  The  patient  then  should  chal¬ 
lenge  the  dentist,  who  should  examine 
the  interproximal  area  with  dental 
j  floss,  periodontal  files  and  radiographs. 
In  this  department  a  system,  the  “Pa¬ 
tient  Education  Check”,  permitting  re¬ 
ciprocal  checking,  is  used.  The  dentist 
will  know  whether  or  not  the  patient  is 
cooperative,  and  the  patient  will  come 
to  know  whether  the  restored  inter¬ 
proximal  areas  are  smooth  and  free 
from  iatrogenic  irritants.  The  form  is 
represented  in  Figure  3.  The  patient  has 
to  fill  in  the  form  and  answer  “yes”  or 
“no”  to  19  questions.  One  of  these  will 
protect  the  dentist  from  false  claims 
that  could  be  made  by  the  patient  if 
bleeding  does  not  disappear:  “I  have 
been  shown  in  the  mirror  that  dental 
floss  or  a  periodontal  file  can  pass 
easily  between  my  teeth  and  that  all 
interdental  surfaces  and  borders  of  my 
crowns  and  fillings  are  smooth  and 
even.”  Under  such  irritant-free  condi¬ 
tions,  plaque  removal  in  most  cases 
with  floss  or  tooth  pick  is  possible.  If 
bleeding  still  persists,  it  is  most  proba¬ 
bly  due  to  inadequate  cooperation  or 
techniques  of  the  patient.  In  the  future 
this  perhaps  will  be  of  decisive  im¬ 
portance  to  those  financing  professional 
dental  care.  A  further  “Oral  Examina¬ 
tion  Check”  may  also  become  an  im¬ 
portant  document  to  all  members  of  the 
Troika  (Fig.  4).  The  form  is  completed 
at  the  end  of  the  treatment  period, 
when  two  bite  wing  radiographs  are 
made.  The  number  of  remaining  bleed¬ 
ing  papillae  is  indicated  as  is  the  in¬ 
tensity  of  bleeding.  The  absence  of 
tKclusal  interferences  is  also  recorded. 
In  time,  the  administrator  representing 
the  public  health  service,  social  se¬ 
curity  or  private  health  insurance  will 
become  increasingly  interested  in  pre¬ 
ventive  programs  that  up  to  now  have 
been  rather  enigmatic  to  the  patient  as 
well  as  to  the  administrator.  In  sum¬ 
mary,  important  psychological  medi¬ 
ators  of  gingival  health  are:  1)  Ac¬ 
ceptance  of  the  dental  troika  philosophy. 
2)  Acceptance  of  gingival  bleeding  as 
the  simple  and  objective  symptom  of 
gingival  and  periodontal  disease.  3)  Use 
of  the  “Patient  Education  Check.” 
4)  Use  of  the  “Oral  Examination 
Check.” 


Social  Security 

Last  Ncune,  First  Name - Age - .Number - - 

Address _ Phone - - 


Check-up  1  Date 

R  L 

A)  Number  of  bleeding  papillae  Maxillary 

(probe  bucally  with  pocket  probe)  Mandibulary  j 


Bleeding  intensity 
(overall  impression) 


B 


severe 

slight 


B)  Premature  tooth  contact 
(guiding  mandible  gently  in 
centric  relation) 


severe 

slight 

none 


Bite  -  wings 


Check-up  2  Date 


R 


L 


A)  Number  of  bleeding  papillae 
(probe  bucally  with  pocket  probe) 


Maxillary 

Mandibulary 


Bleeding  intensity 
(overall  impression) 


B  severe 
slight 


B)  Premature  tooth  contact 
(guiding  mandible  gently  into 
centric  relation) 


severe 

slight 

none 


Fig.  4.  The  “Oral  Examination  Check”  is  completed  at  the  termination  of  a  treatment  period. 
The  form  must  include  bite  wing  radiographs. 


Table  3.  Plaque  Reduction  by  One  Week  Rinsing  with  Hibitan*  and  Plak  Out"* 


Plaque  Index 
Silness-Loe^^ 

Sulcular  Plaque  Index 
Muhlemann-Strub“ 

Hibitane* 

0.2%  aqueous 

Rinsing  solution 

N  =  13 

Before 

After 

1.65  +  0.72 
0.44  ±  0.27 

70  ±30 

47  ±  34 

Plak  Out  " 

Chlorhexidine 
Digluconate 
(Diluted  concen¬ 
trate)  N  =  12 

Before 

After 

1 .63  ±  0.75 
0.60  ±  0.52 

66  ±  33 

43  ±  30 

*  From  Saxer,  L).  and  Linden,  A.-M.:  Antiplaque  effects  of  a  0.2%  aqueous  Hibitane 
solution  and  of  an  alcoholic  10  per  cent  concentrate  diluted  to  0.2%  prior  to  use.  Helv. 
Odont.  Acta  in:  Schweiz.  Mschr.  Zahnheilk.  In  preparation. 

Table  4.  The  Effect  of  Chlorhexidine-dichloride  Lozenges  on  Plaque  Formation,  7  Day 
Non-hygiene  Period* 

Lozenge 

Plaque  Index 
Silness-Loe-^ 

Sulcular  Plaque  Index 
Muhlemann-Strub^’ 

Chlorhexidine 

Dichloride 

Begin 

End 

0.06  +  0.08 

2.00  +  0.65 

1.92  +  2.16 

90.88  9.81 

Placebo 

Begin 

End 

0.07  +0.09 

1.99  +  0.57 

0.86  +  2.15 

95.05  +  6.43 

*  From  Saxer,  U.:  Lack  of  Antiplaque  action  of  Chlorhexidine  Lozenges  (In  preparation). 
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Table  5.  Water  Solubility  of  Inorganic  and  Organic  Salts  of  Chlorhexidine*  (per  cent) 


Base 

0.008 

Benzoate 

0.03 

Gluconate 

70 

Monoglycolate 

0.08 

Acetate 

1.8 

(0.2  in  C2H5OH) 

PO. 

0.03 

Lactate 

1.0 

Fluoride 

0.5 

MFP 

0.03 

Jodide 

0.1 

NO4 

0.03 

Chloride 

0.06 

(6.0  in  C2H5OH) 

SO3 

0.02 

Perchlorate 

0.1 

SO4 

0.01 

Tartrate 

0.1 

*  In  part  from  Senior:  J.Soc.Cosm.Chem.  24,  259,  1973. 

Table  6.  Oral  Fluoride  Retention  After  F-Rinses  (250  ppm)* 

F-Rinse 

No. 

Duration 

Volume 

F-Retention 

15  ml 

Subject 

Rinse  sec 

Expectorate 

mQ 

NaF 

30 

15 

97 

343  165 

AmF** 

30 

15 

105 

410  136 

AmF** 

30 

30 

109 

563  160 

*  From  Muhlemann,  H.R.  and  Rudolf,  E.R.:  Fluoride  Retention  after  Rinsing  with  So- 

dium  Fluoride  and  Amine  Fluoride.  Helv.Odont.Acta  19,  81,  1975. 

**  Cetylamine  HF/oleylamine  HF. 

Table  7.  F-Concentration  in  Whole  Saliva  Samples  One  to  Ten  Minutes  after  Various 

Rinsing  Sequences 

Rinse  and 

First 

Second 

F-Content  ppm 

Rinse  Sequence 

Rinse 

Rinse 

1  min  5  min 

10  min 

Cetylamine  -  HF 

=  AmF 

83  37 

14 

Oleylamine-HF 

Sodium  fluoride 

=  NaF 

66  20 

8 

Cetylamine  HCI 

=  AmCI 

-  AmF 

64  16 

8 

OleylamineHCI 

Na  laurylsulfate 

AmF 

61  22 

9 

Na  laurylsulfate 

AmF 

70  20 

9 

*  From  Muhlemann,  H.R.  and  Rudolf,  E.R.:  Fluoride  Retention  after  Rinsing  with 
Sodium  Fluoride  and  Amine  Fluoride.  Helv.Odont.Acta  19,  81,  1975. 


CHEMICAL  MEDIATORS  OF 
GINGIVAL  HEALTH 

Gingival  health  in  the  future  may  be 
achieved  by  various  chemical  medi¬ 
ators.  In  principle  these  mediators  can 
be  classified  into  antiplaque  agents 
which  interefere  with  the  cause  of 
gingival  disease  (inflammation)  and  anti- 
phlogistics  (anti-inflammatory  agents) 
which  interfere  with  the  complex 
chemistry  of  initial  and  established 
gingival  inflammation. 

Antiplaque  agents  are  (I)  disinfec¬ 
tants  which  inhibit  microbial  life  rather 
unspecifically.  (2)  Anti  glycolytic  agents 
which  interfere  more  specifically  with 
energy  production  by  dental  plaque. 


This  may,  in  turn  alter:  a)  synthesis 
of  protein  (growth  of  plaque),  cell  walls, 
or  b)  synthesis  of  bacterial  enzymes 
such  as  proteases,  collagenase,  hyal- 
uronidase,  glucuronidase,  phospha¬ 
tases,  glycosyltransferases,  etc.  Re¬ 
tention  of  these  agents  by  plaque  or 
plaquophilia  of  agents  is  necessary  for 
such  action.  (3)  Anticolonization  agents 
which  provide  plaqueopliohia  to  the 
enamel  surface  and  thus  inhibit  the  es¬ 
tablishment  of  plaque.  (4)  Antimetah- 
olites  which  react  with  or  neutralize 
phlogogenic  metabolites  of  plaque, 
such  as  antiendotoxins  and  antichemo- 
tactic  agents. 

Antiphlogistics  include  epithelio- 
tropic  agents  providing  maximal  matu¬ 


ration  and  resistance  of  the  junctional 
epithelium  against  the  damaging  in¬ 
fluences  of  plaque.  A  potential  agent 
is  vitamin  A.  Inhibition  of  metabolites 
causing  inflammation,  such  as  endo¬ 
toxins,  chemotaxins,  mediators  of  hu¬ 
moral  and  cellular  immune  responses, 
of  degranulation,  and  of  changes  in 
vascular  permeability  etc. 

At  present  this  classification  of 
gingival  health  mediators  is  rather 
theoretical  in  nature.  However  it 
should  stimulate  oral  pharmacologists 
to  use  various  new  approaches  in  the 
development  of  chemical  mediators  of 
gingival  health. 

Antiplaque  Agents 

Present  motivation  methods  to  im¬ 
prove  gingival  health  need  chemical 
reinforcement  in  order  to  success¬ 
fully  retard  plaque  build  up.  Chlor¬ 
hexidine  preparations  are  available  on 
prescription  in  many  European  coun¬ 
tries.  It  is  evident  from  the  demand 
that  they  have  become  a  very  valuable 
aid  in  treating  individuals  with  juvenile 
periodontitis,  severe  progressive  perio¬ 
dontal  destruction  and  desperate  perio¬ 
dontal  problems  in  patients  with  ex¬ 
tensive  fixed  prosthetic  appliances. 
Chlorhexidine  has  also  been  useful  in 
treating  handicapped  and  mentally  re¬ 
tarded  children.® 

Among  the  antiplaque  agents  the 
cationic  disinfectants  have  revolution¬ 
ized  the  fight  against  plaque  diseases. 
Chlorhexidine  has  been  shown  to  have 
antiplaque  action  because  of  its  affinity 
to  dental  plaque  and  to  mucin  layers 
covering  the  oral  mucosa.  This  chem¬ 
ical  retention  provides  long  lasting 
antiplaque  action  in  contrast  to  a 
simple  short  lasting  depression  of  the 
salivary  microflora  by  classical  disin¬ 
fectants.  Also,  it  has  provided  much 
relief  to  patients  suffering  from  X-ray 
xerostomia.  It  is  also  indicated  in  the 
initial  treatment  of  rampant  caries  and 
acute  necrotizing  ulcerative  gingivitis. 

Various  dosage  forms  of  chlorhex¬ 
idine  are  available  including  gels  and 
rinses.  If  chlorhexidine  gels  are  used 
they  should  be  mechanically  retained 
in  the  infection  area  because  chemical 
retention  of  chlorhexidine  by  mucin  is 
slightly  impaired  with  some  gel  formula¬ 
tions.  This  point  was  demonstrated  by 
Hansen,  Gjermo  and  Erikson'®  who  re¬ 
ported  that  brushing  once  a  day  with  a 
one  per  cent  chlorhexidine  containing 
gel  had  no  effect  on  gingivitis. 

The  taste  of  chlorhexidine  has  been 
objectionable  to  many  patients.  It  has 
been  possible  to  achieve  compatibility 
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of  aromatics  and  taste  modifiers  with 
solutions  of  chlorhexidine  digluconate. 
Saxer”*  has  reported  on  the  effects  of 
chlorhexidine  digluconate  (Hibitane®) 
and  of  an  artificially  sweetened  109f 
alcoholic  concentrate  of  chlorhexidine- 
digluconate  diluted  with  water  prior 
to  rinsing  (Plak  Out®).*  His  findings 
are  summarized  in  Table  3.  The  two 
rinses  were  comparable  in  reducing 
established  plaque  scores.  However, 
the  artificially  sweetened  rinse  was 
more  acceptable  to  the  patients. 

Plaque  inhibition  is  also  dependent 
on  the  solubility  of  the  chlorhexidine 
salts.  Saxer*^  has  compared  the  plaque 
inhibitory  action  of  lozenges  containing 
chlorhexidine-<7//onJe  and  of  cor¬ 
responding  placebo  lozenges.  The  sub¬ 
jects  were  sucking  four  lozenges  (5  mg 
each)  per  day,  thus  introducing  a  total 
of  20  mg  chlorhexidine-chloride  into 
the  oral  cavity.  This  corresponded  to 
approximately  20  ml  of  a  0.1%  Hibi¬ 
tane*  solution  (chlorhexidine  glucon¬ 
ate)  used  over  a  period  of  one  day. 
Although  it  has  been  shown  repeatedly 
that  daily  rinsing  with  this  solution 
inhibits  plaque  formation  to  a  clin¬ 
ically  relevant  extent,"'^  chlorhexidine- 
chloride  lozenges  on  the  other  hand 
were  without  significant  effect  on 
plaque  formation  compared  with  placebo 
lozenges  (Table  4). 

The  water  solubility  of  chlorhexidine- 
chloride  is  only  0.06%  (6(X)  ppm).  Five 
milligrams  of  this  salt  introduced  into 
the  oral  cavity  will  dissolve  only 
gradually,  will  be  diluted  continuously 
and  will  be  swallowed.  Important 
plaque  inhibitory  concentrations  are 
probably  never  reached  with  this  mode 
of  administration.  The  solubilities  of 
chlorhexidine  salts  have  been  as¬ 
sembled  by  Senior.^^"*^  Part  of  this 
report  is  presented  in  Table  5. 

Many  inorganic  as  well  as  organic 
chemicals  form  relatively  insoluble 
salts  with  the  highly  soluble  gluconate 
of  chlorhexidine.  High  concentrations 
of  benzoates,  cinnamates,  phosphates, 
fluorophosphates,  sulfates,  sulfites,  ni¬ 
trates  etc.,  in  oral  preparations  can 
precipitate  and  thus  inactivate  soluble 
chlorhexidine-gluconate.  Inhibition  of 
antiplaque  effects  of  chlorhexidine  is 
probably  produced  by  blocking  the  an¬ 
ionic  sites  which  bind  chlorhexidine 
electrostatically  and  also  by  H-bonds  to 
the  salivary  mucins  covering  the  oral 
mucosae.  These  sites  are  operative  in 
chlorhexidine  retention.  The  blocking 
of  acid  anionic  receptors,  such  as 


*  Hawe  Neos  Dental,  CH-6925  Gentilino, 
Switzerland. 


Hibitane 


NH-C  — NH  — C— NH—  (CH. )  ,  —  NH— C  —  NH  -  C  —  NH 

II  II  ^  ^  II  II 

NH  NH  NH  NH 


Alexidine 


CH3(CH2) 3CHCH2  -NH-C-NH-C-NH  -  (CH^)^  -  NH-C-NH-C-NH  -  CH^CH  (CH^ ) ^CH^- 2HC1 
C.H.  C,H, 


'2  5 


-2  S 


Vantocil 


(CH.)  ,  — NH  — c- NH- C— NH—  .  HCL 

L  2  II  II  Jn 


NH  NH 

Fig.  5.  Molecular  formulae  of  Hibitane®,  Alexidine®  and  Vantocil®. 


carboxyl  groups,  sulfates  or  phosphates 
of  salivary  glycoproteins  has  been  dis¬ 
cussed  by  Rolla  and  Melsen.^** 

Indirect  evidence  confirming  such  a 
mechanism  has  also  been  obtained 
when  comparing  the  oral  fluoride  clear¬ 
ance  of  inorganic  fluoride  with  cationic 
amine  fluorides'^”:  Fluroide  retention 
in  the  oral  cavity  from  an  amine  fluoride 
rinse  (solution  of  cetylamine.HF  1  part, 
oleylamine.HF  1  part,  250  ppm  F,  15 
ml,  15  sec)  was  20%  higher  compared 
with  a  sodium  fluoride  rinse  of  identical 
F-content  (Table  6). 

The  fluoride  content  of  collected 
saliva  samples  was  significantly  lower 
ten  minutes  after  rinsing  with  sodium 
fluoride  than  with  amine  fluoride.  Pre¬ 
rinsing  with  anionic  sodium  lauryl  sul¬ 
fate  or  with  cetylamine  chloride  di¬ 
minished  the  F-clearance  superiority  of 
cetylamine  fluoride  over  sodium  fluo¬ 
ride  (Table  7).  Loss  of  increased  reten¬ 
tion  of  amine  fluoride  was  explained  by 
competitive  blocking  with  amine  chlo¬ 
ride  of  amine  receptor  sites. 

Alexidine®  and  Vantocil®  (Fig.  5),  a 
polymeric  hexamethylene-biguanide 
devoid  of  the  chlorophenol  groups 
present  in  chlorhexidine  are  biguanides 
similar  in  molecular  structure  to  chlor¬ 
hexidine.  They  have  also  been  tested 
clinically:  In  one  study  Alexidine® 
was  found  to  have  similar  plaque  in¬ 
hibitory  effects  as  chlorhexidine  glu¬ 
conate,'*®  (Fig.  6).  In  another  study  this 
was  also  true  when  Vantocil  was  com¬ 
pared  to  chlorhexidine.®®  ®^  These  stud- 


Fig.  6.  Average  reduction  of  interproximal 
plaque  formation  by  various  rinses  con¬ 
taining  antimicrobials.  Dotted  columns 
represent  ±  average  stand,  deviation.  (Helv. 
Odont.  Acta  17,  89,  1973) 


Fig.  7.  Reduction  of  plaque  formed  during 
three  days.  Average  Sulcular  Plaque  Index 
in  16  young  adults  rinsing  with  Taurolin, 
Vantocil  and  amine  fluorides.  (Helv.  Odont. 
Acta  19,  57,  1975). 
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Fig.  8.  Three-day-old  plaque  formed  on 
upper  right  incisor  in  an  individual  selected 
at  random,  among  the  participants  of  study 
represented  in  Figure  7.  Effects  of  different 
rinses.  Sulcular  Plaque  Indices  A.  Placebo 
989f,  B.  Vantocil  65%,  C.  Taurolin  40%, 
D.  amine  fluorides  30%. 


ies  suggest  that  the  bis-  or  poly- 
biguanide  groups  are  essential  for  oral 
retention.  Pliiss^^  using  planimetry 
found  no  significant  differences  in 
plaque  reduction  between  Vantocil  and 
Hibitane,  at  the  end  of  a  one  week 
rinsing  period,  but  interestingly  enough, 
staining  of  the  teeth  was  more  pro¬ 
nounced  for  Vantocil  (3.2  versus  1.0, 
P,  <  .001).  Brady  et  al.^  showed  a  55% 
reduction  in  plaque  wet  weight  after 
five  days  of  a  daily  one  minute  rinse 
with  0.035%  Alexidine  in  18%  alcohol. 
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Fig.  9.  Antiglycolytic  action  of  aminefluo- 
ride  on  dental  plaque.  In  vitro  decrease  in  pH 
after  adding  10%  glucose  to  plaque  col¬ 
lected  before  and  three  hours  after  a  rinse 
with  cetylamine/oleylamine  hydrofluorides 
(242/335).  (Helv.  Odont.  Acta,  Supplemen- 
tum  Vm  18,  63,  1974) 


There  was  a  reduction  in  bacterial  con¬ 
centration  in  preformed  but  not  in 
newly  formed  plaque. 

In  another  three  day  rinsing  study®® 
with  three  antimicrobials,  including 
Vantocil®,  using  a  latin  square  design, 
the  average  Sulcular  Plaque  Indices®® 
revealed  the  following  percentage  plaque 
reductions  (Fig.  7):  for  cetylamine- 
oleylamine  HF:  22,  for  Vantocil:  40  and 
for  Taurolin®.  A  photograph  of  plaque 
inhibition  in  an  individual  after  rinsing 
for  three  days  is  shown  in  Figure  8. 
(In  this  individual  amine  fluoride 
showed  a  more  pronounced  interfer¬ 
ence  with  plaque  formation  than 
Taurolin®.  It  should  be  noted  that 
this  was  an  exception  and  did  not 
reflect  the  average  effect  of  treat¬ 
ments.  This  individual  case  is  pre¬ 
sented  to  illustrate  the  plaque  scoring 
system  used.  The  plaque  inhibitory  ef¬ 
fects  of  amine  fluorides  are  probably 
due  to  (1)  their  depressive  action  on 
energy  production  in  plaque  anti¬ 
glycolysis),  (2)  their  plaquophilia  and 
(3)  their  rendering  the  enamel  surface 
plaquophobic. 

Antiglycolytic  Effects  and 
Plaqueophilia  of  Amine  Fluorides 

The  powerful  inhibitory  properties 
of  glycolysis  by  amine  fluorides^*  and 
amine  chlorides*®  are  represented  in 
Figures  9-12.  In  this  study,  after  al- 
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Fig.  10.  In  vitro  decrease  in  pH  after  adding 
10%  glucose  to  plaque  collected  before  and 
three  hours  after  a  rinse  with  sodium  fluoride. 
Lack  of  antiglycolytic  action  of  NaF. 
(Helv.  Odont.  Acta  Supplement  VIll  18, 63, 
1974) 


Fig.  W.In  vitro  decrease  in  pH  after  adding 
10%  glucose  to  plaque  collected  before  and 
six  minutes  and  W  minutes  respectively  after 
a  rinse  with  cetylamine  hydrochloride. 
(Helv.  Odont.  Acta  19,  13,  1975) 


lowing  plaque  to  accumulate  for  36 
hours,  subjects  first  rinsed  with  water. 
Plaque  samples  were  then  collected. 
Subjects  then  rinsed  with  either  amine 
fluoride  297,  or  with  a  combination  of 
cetylamine. HF/oleylamine.HF  or  with 
sodium  fluoride.  Plaque  was  again  col¬ 
lected  after  0.1,  one,  three,  six  and  ten 
hours.  The  samples  subsequently  were 
exposed  in  vitro  to  ten  per  cent  sucrose 
and  pH  changes  were  recorded  for  30 
minutes.  Depression  of  glycolytic  acid 
formation  was  still  detectable  six  hours 
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Fig.  12.  In  vitro  decrease  in  pH  after  adding 
10%  glucose  to  plaque  collected  six  minutes 
and  60  minutes  respectively  before  and  after 
a  rinse  with  hexetidine.  Lack  of  antigly- 
colytic  action  of  hexetidine.  (Helv.  Odont. 
Acta  19,  13,  1975) 


after  rinsing  with  amine  fluorides'** 
(Fig.  9).  In  contrast,  the  anti-enzy¬ 
matic  effect  of  sodium  fluoride  had 
vanished  after  one  hour  (Fig.  10). 
Breitenmoser*®  compared  the  anti- 
glycolytic  action  of  amine  chlorides 
with  a  classical  disinfectant  hexetidine. 
The  antiglycolytic  effect  of  amine 
chlorides  was  similar  to  inhibition  of 
acid  formation  in  plaque  by  amine 
fluorides  (Fig.  11).  Hexetidine  did  not 
interfere  with  the  drop  in  pH  (Fig.  12) 
suggesting  a  lack  of  plaquophilia  and 
retention.  In  a  previous  plaque  in¬ 
hibition  tesF*  hexetidine  was  also  found 
without  antiplaque  action  which  is  in 
agreement  with  findings  by  Bergenholz 
and  Hanstrom.^ 

Plaquophobic  Effect  of  Amine 
Fluorides  on  Plaque  Free  Enamel 

In  vitro  treatment  of  rat  molars  with 
the  hydrofluorides  or  hydrochlorides  of 
bis  -  (hydroxyethyl)  -  aminopropyl  - 
N-hydroxy-ethyl-octadeyl  amine  (com¬ 
pound  297)  provided  pronounced  bac- 
teriophobia  to  the  smooth  enamel 
surfaces*  (Fig.  13)  when  compared 
with  the  treatment  by  inorganic  sodium 
fluoride  and  a  water  control. 

A  New  Plaque  Inhibitor, 

Taurolin  ® 

As  already  mentioned,  Taurolin®  was 
found  to  be  superior  to  a  polybi- 
guanide  in  inhibiting  plaque  formation 
in  a  three  day  clinical  test.®®  However, 
Taurolin®  was  used  ten  times  more 


Fig.  13.  Average  extent  of  streptococcal 
deposits  on  rat  molars  treated  with  various 
test  solutions  after  48  hours  of  incubation. 
Inhibition  of  deposit  formation  by  amine 
fluoride  297  and  amine  chloride  300.  No 
effect  of  sodium  fluoride  and  EHDP.  (Helv. 
Odont.  Acta  18,  45,  1974) 
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Fig.  14.  Structural  formula  of  Taurolin®. 
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Fig.  15.  Structural  formulae  of  a)  buta- 
zolidin  dipyrin  (Irapyrin®)  and  b)  metiacinic 
acid  (Soripal®). 


concentrated  (2%),  the  rinsing  solu¬ 
tion  being  organoleptically  acceptable. 

Taurolin  is  a  derivate  of  a  perhydro- 
1,  2,  4-thiodiazin-dioxide  methane 
(Fig.  14).  It  is  synthesized  by  con¬ 
densing  the  sulfur-containing  amino 
acid  taurine  with  formaldehyde.  Tauro¬ 
lin  has  greater  stability  in  aqueous 


solution  than  other  formaldehyde  re¬ 
leasing  chemicals.  Its  in  vitro  anti¬ 
bacterial  activity  is  not  very  pro¬ 
nounced.  The  oral  LD50  has  been 
reported  to  be  2. 0-2. 5  g/kg  in  rats. 

In  the  future  Taurolin  should  be 
tested  primarily  for  its  effect  on  gingi¬ 
vitis  because  it  inactivates  endotoxins 
(from  E.  call)  and  is  less  irritating 
to  tissue  than  formaldehyde.  Its  taste 
is  not  objectionable  at  a  relatively  high 
concentration. 


ANTIINFLAMMATORY  MEDIATORS 
OF  GINGIVAL  HEALTH 

Chronic  inflammation  has  been  in¬ 
criminated  as  responsible  for  destruc¬ 
tive  lysis  of  periodontal  connective 
tis'^ue  and  bone.  The  development,  in 
recent  years,  of  a  myriad  of  non¬ 
steroid  antiinflammatory  agents,  rec¬ 
ommended  for  depressing  traumatic, 
infectious  and  rheumatic  inflammation, 
has  also  stimulated  clinical  dental  phar¬ 
macology.  In  this  area  we  have  been 
involved  in  various  studies  which  will 
be  briefly  summarized. 

Effect  of  Systemic  Antiphlogistics 

The  effect  of  butazolidin-dipyrin 
(Irgapyrin®)  and  of  metiacinic  acid 
(Soripal®)  respectively  on  gingival  in¬ 
flammation  was  investigated  by  Miiller.®® 
The  structural  formulae  of  the  com¬ 
pounds  are  represented  in  Figure  15. 
One  half  gram  of  the  drugs  were  ad¬ 
ministered  three  times  daily  for  three 
days  to  six  subjects  with  clinically  dis¬ 
tinct  gingivitis,  the  average  SBI-score 
being  approximately  two.  The  rate  of 
flow  of  sulcus  fluid  collected  prior  to 
and  after  systemic  antiinflammatory 
treatments  was  not  significantly  dif¬ 
ferent  from  placebo  treatments  (Fig. 
16). 

Effect  of  Topical  Antiphlogistics 

Topical  application  of  antiinflam¬ 
matory  agents  did  not  result  in  con¬ 
sistent  reduction  of  gingival  inflam¬ 
mation.  In  a  first  stiidy^  12  subjects 
with  gingivitis  applied  the  following 
three  test  gels  successively  for  four 
days:  0.1%  acetyl  salicylic  acid,  0.1% 
indomethacin  (Fig.  17)  and  placebo.  In¬ 
dividual  trays  filled  with  gel  and  cover¬ 
ing  the  maxillary  teeth  and  gingivae 
were  applied  for  15  minutes  daily, 
over  a  period  of  one  week.  Every 
second  day  the  sulcus  fluid  flow  rate 
was  measured  at  six  different  gingival 
sites.  Another  four  subjects  applied 
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Fig.  16.  Effect  on  gingival  inflammation  (sums  of  sulcus  fluid  collected)  of  systemic 
butazolidin  and  metiacinic  acid  administered  for  three  days.  Lack  of  significant  differences. 
(Muller.  L.:  Medical  Thesis,  University  of  Zurich,  1975) 
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Fig.  17.  Structural  formulae  of  a)  acetyl 
salicylic  acid  (Aspirin®)  and  b)  indometacin. 


Fig.  18.  Average  sulcus  fluid  flow  rate  in  7 
subjects  applying  topically  indometacin  gel 
(days  0-7  and  14-21)  and  placebo  gel 
(days  7- 14  and  21-28)  on  the  test  side  with 
a  tray.  The  contralateral  side  served  as  con¬ 
trol  (without  tray).  Significantly  higher  in¬ 
hibition  of  sulcus  fluid  flow  rate  with  in¬ 
dometacin  gel  when  compared  with  control 
gel.  (Blum-Diriwachter,  U.:  Medical  Thesis, 
University  of  Zurich,  1975) 


Fig.  19.  Significant  decrease  of  average 
Plaque  Indices  (sums)  on  the  test-  and  con¬ 
trol  side  during  the  clinical  study  repre¬ 
sented  in  Figure  18.  (Blum-Diriwachter,  U.: 
Medical  Thesis,  University  of  Ziirich,  1975) 


Fig.  20.  Structural  formula  of  diclofenac 
sodium  (Voltaren®). 


the  test  gels  successively,  each  for 
four  weeks.  Crevicular  fluid  meas¬ 
urements  were  made  twice  a  week. 
There  was  no  significant  difference 
between  acetyl  salicylic  acid  and 
placebo  in  the  four-day-trial;  but  in 
the  four-week-test  a  non-significant 
tendency  to  a  reduction  of  the  rate  of 
sulcus  fluid  flow  was  observed  for 
Aspirin®.  Indomethacin  (Fig.  19b)  did 
not  reduce  gingival  inflammation.  This 
result  is  in  contrast  to  the  observa¬ 
tions  made  in  a  second  study  by  Blum- 
Diriwachter.®^  Using  a  half-mouth  de¬ 
sign  in  seven  subjects  with  clinically 
distinct  gingivitis  (SBI  ~  2.0),  she  topic¬ 
ally  applied:  1)  a  gel  containing  0.1% 
indomethacin  and  2)  a  placebo  gel, 
both  for  ten  minutes  daily  with  weekly 
alternating  treatment  periods.  The 
tray  filled  with  gel  covered  the  gingivae 
of  one-half  of  the  maxillary  or  mandib¬ 
ular  anterior  teeth  from  the  second 
premolar  to  the  central  incisor.  The 
gingivae  of  the  corresponding  contra¬ 
lateral  teeth  were  not  exposed  to  the 
gel.  Sulcus  exudate  was  measured  over 
a  period  of  four  weeks  at  average  in¬ 
tervals  of  three  and  one  half  days. 
The  results,  summarized  in  Figure  18, 
revealed  a  significantly  greater  in¬ 
hibition  of  exudate  flow  with  the  indo¬ 
methacin  gel  when  compared  with  the 
placebo  gel.  In  this  half  month  design 
some  leakage  from  the  trays  occurred 
since  similar  observations  were  made 
on  the  sides  where  no  sets  were  ap¬ 
plied. 

The  effect  on  dental  plaque,  during 
the  study  of  both  gels,  is  of  additional 
interest.  As  is  shown  in  Figure  19,  the 
plaque  index  decreased  by  approxi¬ 
mately  50%  during  the  initial  two  weeks 
although  the  subjects  had  been  in¬ 
structed  not  to  change  oral  hygiene 
habits.  Plaque  was  not  removed  pro¬ 
fessionally  during  the  test  period. 

In  a  third  study,  a  group  of  eight 
subjects  with  pronounced  gingivitis  was 
treated  topically  with  diclofenac  so¬ 
dium  (Voltaren®),*'  whose  structural 
formulae  is  given  in  Figure  20.  The  anti¬ 
rheumatic  effect  of  diclofenac  sodium 
was  described  as  being  similar  to 
indomethacin.®'®®  The  gingivae  were  ex¬ 
posed  to  diclofenac  sodium  gel  or  a 
placebo-gel  for  ten  minutes  daily  using 
an  individual  plastic  tray  for  the 
maxillary  anterior  teeth  during  the 
first  week.  There  was  no  application 
during  the  second  week.  During  the 
third  week,  the  Voltaren-treated  sub¬ 
jects  changed  to  the  placebo-gel, 
whereas  the  placebo  treated  subjects 
started  using  diclofenac  sodium.  Sulcus 
fluid  was  measured  at  average  inter- 
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In  repeated  clinical  studies,'-®  the  Phos-Flur  formula  has  consistently 
shown  significant  caries  reductions— an  important  reason  we’re  the  leading 
fluoride  rinse.  Add  to  this:  Great-tasting  flavors  (lime,  cherry,  orange)— 
the  fact  that  Phos-Flur  can  be  used  systemically  in  fluoride-deficient  areas 
(0.0-0.7  ppm  F)— the  fact  that  no  adverse  reactions  have  ever  been 
reported— and  a  convenient,  unbreakable  bottle.  No  wonder  more 
dentists  prescribe  Phos-Flur  than  any  other  home  rinse. 

Brief  Summary 

Composition:  Each  teaspoonful  (5  ml.)  contains  1.0  milligram  fluoride  ion  (from  2.2  mg. 
sodium  fluoride)  in  an  M/10  phosphate  solution  at  pH  4  in  lime,  orange  or  cherry  flavor. 
Contraindications:  Do  not  swallow  in  areas  where  the  drinking  water  contains  more  than 
0.7  ppm  F.  Precaution:  Recommended  systemic  dosage  should  not  be  exceeded,  as  pro¬ 
longed  overdosage  may  result  in  dental  fluorosis.  Dosage  and  Administration:  Children 
age  3  and  over— preferably  at  bedtime  after  brushing  teeth.  In  areas  where  drinking  water 
is  devoid  of  fluoride  (0-0.3  ppm),  one  teaspoonful  (5  ml.)  to  be  rinsed  around  and  between 
the  teeth  for  one  minute  before  swallowing.  When  drinking  water  contains  0.4  to  0.7  ppm  F. 
reduce  dose  to  one-half  a  teaspoonful.  When  drinking  water  contains  more  than  0.7  ppm  F. 
one  teaspoonful  (5  ml.)  to  be  rinsed  around  and  between  teeth  for  one  minute,  then 
expectorate.  Do  not  eat,  drink  or  rinse  mouth  for  at  least  15  minutes  afterward.  How 
Supplied:  250  ml.  and  500  ml.  plastic  bottles.  Choice  of  orange,  cherry  and  lime  flavors. 

CAUTION:  Federal  (U.S.A.)  law  prohibits  dispensing  without  prescription. 

KEEP  OUT  OF  THE  REACH  OF  CHILDREN 

'Aasenden.  et  al..  Effects  of  Daily  Rinsing  and  Ingestion  of  Fluoride  Solutions  Upon  Dental 
.Caries  and  Enamel  Fluoride,  Arch.  Oral  Biol.  17:  1705-1714,  1972.  ^Frankl,  S.N.,  et  al..  The  Topical 
Anticariogenic  Effect  of  Daily  Rinsing  with  an  Acidulated  Fluoride  Phosphate  Solution,  JADA  85: 
1972.  3Finn.  S.B.,  et  al..  The  Clinical  Cariostatic  Effectiveness  of  Two  Concentrations  of 
Acidulated  Phosphate-Fluoride  Mouthwash,  JADA  90:  1975.  » 
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ion  (from  2.2  mg.  sodium  fluoride)  in  an  M/10 
phosphate  lime,  orange  or  cherry  flavored  liquid 
at  pH  4. 
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Fig.  21.  Average  sulcus  fluid  flow  rate  in 
five  subjects  during  six  half  weeks  (w/s). 
Start  with  topical  application  of  Voltaren®. 
After  interval  application  of  placebo  gel. 
(Burger,  St.:  Medical  Thesis,  University  of 
Zurich,  1976) 
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Fig.  22.  Average  sulcus  fluid  flow  rate  dur¬ 
ing  six  half  weeks.  Start  with  topical  appli¬ 
cation  of  placebo.  After  interval  treatment 
with  Voltaren  gel. 


vals  of  three  and  one  half  days  over 
the  three-week-period.  The  intensity  of 
gingival  inflammation  was  not  changed 
by  either  gels  (Figs.  21  and  22).  In  order 
to  eliminate  doubts  concerning  the  sen¬ 
sitivity  and  validity  of  sulcus  fluid 
measurements,  three  additional  sub¬ 
jects  were  exposed  to  daily  topical 
applications  of  decamethasone  (Ken- 
alog®  in  Orabase®).^'  After  three  days, 
and  six  days,  sulcus  fluid  flow  was 
reduced  by  almost  5(y/c  indicating  the 
response  of  the  inflamed  gingivae  to  a 
topical  steroid.  The  reduction  of 
gingival  inflammation  was  also  evident 
by  simple  clinical  inspection.  Such  an 
observation  has  never  been  made  with 
topically  applied  non-steroid  anti¬ 
rheumatic  agents. 

From  the  studies  with  antiinflam¬ 
matory  non-steroids,  it  is  not  known 
whether  permeation  of  the  oral  and 
junctional  epithelium  has  been  hin¬ 
dered  by  inadequate  water  and  lipo- 
solubilities  of  the  agents.  It  is  pos¬ 
sible  that  the  antiphlogistics  did  not 
reach  the  subepithelial  target.  Never¬ 


theless,  systemic  butazolidin,  whose 
anti-edematous  and  anti-inflammatory 
actions  are  well  documented,  was  with¬ 
out  effect  on  gingival  inflammation. 
Apparently,  the  gingival  inflammation 
model  is  not  suitable  for  the  screening 
of  antirheumatics  in  human  subjects. 
However,  it  is  too  early  to  condemn 
the  clinical  usefulness  of  antiphlogistics 
which,  under  various  experimental 
conditions,  have  been  shown  to  inter¬ 
fere  significantly  with  humoral  and 
cellular  immune  responses,  activated 
complement,  prostaglandins,  histamines, 
etc.  Nevertheless,  at  present,  among 
chemcal  mediators  topical  antiplaque 
agents,  combined  with  mechanical 
plaque  removal  are  more  successful 
and  reliable  than  antiinflammatory  com¬ 
pounds  in  contributing  to  gingival 
health. 
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MAIL  TO: 

TRIDENT  PROFESSIONAL  SERVICES 
201  Taljor  Road 
Morris  Plains,  N|  07S)50 


Office  Address 


JPD-8/77 


For  more  information  circle  2  on  card. 


Tndenf  Sugarless  Gum 

Available  in  5  great-tasting  flavors  including  Bubble  Gum 


As  a  member  of  the  dental  profession,  you  know 
what  frequent  exposure  to  sugar  can  do  to  teeth. 
Sugarless  gum,  then,  is  a  viable  alternative  for  your 
patients  who  chew  gum.  i  i  i  i  i  i 


6  out  of  10  of  your  patients  chew  gum 

The  most  popular  sugarless  gum  is  Trident, 
leading  its  nearest  competitor  by  2  to  1.  And  right 
now,  thousands  of  your  colleagues  recommend  and 
give  Trident  to  their  patients. 

For  the  past  several  years,  they  have  been  taking 
advantage  of  special  discounts  available  only  to  the 
profession.  To  receive  the  professional  discount 
order  forms,  just  fill  in  the  coupon  and  mail  it  to: 

Trident  Professional  Services,  201  Tabor  Road, 

Morris  Plains,  N.J.  07950. 


WARNER-LAMBERT  COMPANY 

Morris  Plains,  New  Jersey  07950 


Trident:  a  sugadess 
alternative 
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PRESERVE  YOUR  COPIES 

These  file  boxes  are  designed  and 
custom-made  to  keep  your  copies  or¬ 
derly,  readily  accessible  and  clean. 

Durable  book-binder’s  board  covered 
with  scuff-resistant,  washable  Leather- 
tex.  Lettering  embossed  in  23-Karat 
gold  leaf. 


Jesse  Jones  Box  Corp.  (since  1843) 

Dep’t.  JBLJPD— Phila.,  Pa.  19141 

Gentlemen:  Kindly  send  me: 

Reasonably  priced,  too.  Only  $4.95  ea.  □ 

3  for  $14.00  □  6  for  $24.00  □ 

□  Check  enclosed  (Make  check  payable  to: 
Jesse  Jones  Box  Corp.,  Box  5120,  Phila.,  Pa. 
19141) 

Name  _ 

Address 

City/State/Zip 

Shipped  postpaid  U.S.  only 
Satisfaction  unconditionally  guaranteed 
or  your  money  back. 


G-U-M  toothbrushes  •  floss  •  disclosants  •  mirrors 


540  N  Lake  Shore 
W®  Chicago.  III.  60611 


SINGLE  SOURCE  FOR 
PREVENTIVE 
AIDS 


EEZ-THRU'"  floss  threaders*- 

Thin  nylon  loop  is  perfect  aid  for  flossing  under  fixed 
bridges,  splints,  orthodontic  appliances  or  any  interdental 
space.  Unlike  others,  Butler  Floss  Threaders  slip  into  the 
tightest  areas  without  irritating  or  lacerating  tissue.  Flexi¬ 
ble  yet  manageable,  they  will  not  catch,  unwind  or  break. 

FLOSSMATE  handle  Short,  taper- 

grip  handle  fits  palm  so  that  hand  is  closer  to  mouth  for 
"finger  flexibility"  in  posteriors  as  well  as  anteriors.  Plastic 
fingers  are  precisely  designed  with  curve  and  space  to  pro¬ 
vide  best  interproximal  contact  of  floss. 

Available  at  leading  drug  counters.  Write  for  prices  and  catalog. 

♦Patent  No  3.929.144 


For  more  information  circle  4  on  card. 


Improve  and  Simplify  YOUR  Dental  Radiography  with 
THE 

\|ERS4TILE 

■IJG6ITONER,. 

SYSTEM 

New  instrumentation  for  Dental  Radiography 
designed  by  W  J  UPDEGRAVE.  D  D  S 


■  Produces  anatomically  accurate  radiographs 
with  minimum  distortion. 

■  Is  easily  taught  and  quickly  mastered  by 
auxiliary  personnel. 

■  Periapicai  and  Vertical  Bite-wing  exposures 
made  with  same  instrument. 

■  Simplifies  radiography  for  all  patients 
including  children  by  adjusting  film  in  holder  to 
the  desired  size. 

■  Saves  time  and  is  readily  accepted  by 
patients  of  all  ages. 

■  Can  be  used  with  short  as  well  as  long 
open-end  tubes. 


The  \4hSATILE  InTHAORAL  PbsiTIONER  System^"^ 

consists  of 

■  12  FILM  HOLDERS 

■  COUPLER 

■  TARGET 

■  BACKING  PLATES  -  (to  maintain  a 
flat  film  plane) 

■  12  Soft  Plastic  Slip-on  Bite  Pads 
(For  patient  comfort  and  stabilization  ) 

Direct  to  the  Dentist  . . .  $35.00  complete 


THI 


UP  RAD 


CORP. 


UPGRADING;  ;  'RADIOOONTICS 
P  o  BOX  23770  FORT  LAUDERDALE,  FLORIDA  33307 


.set(s)  of  Versatile  Intraoral 


Kindly  mail 
Positioners. 


□  Check  enclosed  □  C.O.D. 

Money  Back  Guarantee  If  Not  Completely  Satisfied. 

Ship  to _ 


Address . 
City _ 


.  State . 


Zip. 


Florida  residents  Please  add  4%  sales  tax. 
Price  includes  Postage. 


For  more  information  circle  7  on  card. 
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Patient  Motivation  with  the  Papillary 

Bleeding  Index 

U.  P.  Saxer,  B.  Turconi  and  Ch.  Elsasser 


The  increasing  amount  of  literature 
dealing  with  various  oral  hygiene  and 
motivational  procedures  has  demon¬ 
strated  that  to  date  there  seems  to  exist 
neither  a  superior  technique  of  plaque 
control  nor  a  generaliy  accepted 
methixl  for  the  motivation  of  dental  pa¬ 
tients.  However,  a  number  of  studies 
in  various  geographical  areas  have 
shown  marked  improvements  in  oral 
health.  Recently  a  50  per  cent  reduction 
of  the  DMFS  and  a  30  per  cent  decrease 
in  gingival  inflammation  was  reported 
in  a  cross-sectional,  10  year  investiga¬ 
tion  of  a  segment  of  the  Swiss  popula¬ 
tion  not  exposed  to  fluoridated  water.® 

Marginal  periodontitis  and  alveolar 
bone  loss  begin  interproximally.® 
Therefore,  future  efforts  in  disease 
prevention  should  be  directed  towards 
this  vulnerable  area.  The  most  difficult 
aspect  of  any  oral  hygiene  program  is 
the  removal  of  interdental  plaque.  The 
literature  abounds  with  reports  suggest¬ 
ing  and  supporting  the  use  of  dental 
floss  and  other  devices  to  remove 
plaque  between  teeth.®’"  Regardless  of 
the  methods  used,  they  are  all  time 
consuming,  tedious  to  the  patient,  and 
require  good  motivation. 

The  relative  ineffectiveness  of  con¬ 
ventional  motivational  methods,  such 
as  the  use  of  plaque  disclosing  agents, 
has  been  discussed  recently."  Success¬ 
ful  prevention  can  only  result  from  the 
coordinated  efforts  of  the  patient,  the 
dentist  and  the  insurance  administrator. 
A  language  understandable  to  all  mem¬ 
bers  of  this  Dental  Troika"  will  be  a 
necessity  in  the  future.  Gingival  bleed¬ 


Department  of  Cariology  and  Periodon- 
tology.  Dental  Institute  of  Zurich,  Platten- 
strass  II,  8028,  Zurich,  Switzerland. 


ing  is  an  unequivocal  symptom  of  dis¬ 
ease  understandable  by  all  three  parties. 

The  following  two  studies  were  per¬ 
formed  to  determine  if  papillary  bleed¬ 
ing,  when  applied  as  a  means  of  patient 
motivation,  was  effective  in  a  preventive 
dentistry  program. 

MATERIALS  AND  METHODS 
Study  A 

Twenty  years  of  experience  with  the 
“Modified  PMA-Index”,  now  termed 
“Sulcus  Bleeding  Index”,"’  in  which 
sulcus  bleeding  upon  gentle  probing  is 
considered  the  most  significant  symp¬ 
tom  of  gingival  inflammation,  has  re¬ 
sulted  recently  in  a  simplified  scoring 
system:  the  “Papillary  Bleeding  Index” 
(PBI,  Miihlemann  1976).  The  definitions 
of  the  PB-scores  are  formulated  in 
Table  1.  The  Papillary  Bleeding  Index 
Form  used  for  recording  the  scores  has 
been  published  elsewhere"  and  was 
used  in  study  A  for  (1)  assessing  the 
severity  of  gingivitis,  and  (2)  patient 
motivation. 


Table  1. 


Score 

Bleeding  on  gentle  probing 

0 

No  bleeding 

1 

Only  one  bleeding-point  appear¬ 
ing 

2 

Several  isolated  bleeding-points 
or  a  small  blood  area  appear¬ 
ing 

3 

Interdental  triangle  filled  with 
blood  soon  after  probing 

4 

Profuse  bleeding  when  probing, 
blood  spreading  towards  the 
marginal  gingiva 

The  patients  had  to  participate  ac¬ 
tively  with  a  hand  mirror  when  papillary 
areas  were  probed,  visualizing  from 
session  to  session  the  improvement  in 
gingival  health.  The  gradual  decrease  in 
the  number  of  bleeding  papillae  and  in 
the  intensity  of  the  bleeding  recorded  on 
the  PBI  Forms  convinced  patients  of 
the  importance  of  their  active  participa¬ 
tion,  and  of  the  value  of  their  health 
effort. 

The  patients  were  neither  instructed 
nor  motivated  to  remove  plaque.  Dis¬ 
closing  of  plaque  for  the  evaluation  of 
oral  hygiene  was  not  used.  Instead, 
their  primary  goal  was  attainment  of 
non  bleeding  papillae.  This  symptom 
of  disease  was  observed  by  the  patients 
themselves  during  daily  homecare.  Pa¬ 
tients  knew  that  bleeding  was  caused  by 
microbial  agglomerates  and  that  regular 
and  conscientious  cleansing  of  tooth 
surfaces  would  result  in  gingival  health, 
in  other  words  in  non-bleeding  papillae. 

The  usefulness  and  practicability  of 
this  kind  of  motivation  was  evaluated 
in  140  patients  who  reported  for  a 
prophylaxis  at  the  Zurich  Dental 
Hygiene  School.  The  patients  were 
treated  by  20  senior  dental  hygiene 
students  supervised  by  three  dental 
hygiene  instructors.  The  students  had 
been  instructed  in  the  use  of  the  PBI. 
They  scored  papillary  bleeding  in  the 
upper  right  and  lower  left  jaw  lingually 
and  in  the  upper  left  and  lower  right 
jaw  buccally.  These  scores  were  totaled 
and  their  sum  recorded  for  each  ses¬ 
sion.  The  scoring  sessions  were  re¬ 
peated  at  weekly  intervals  and  the 
results  discussed  with  the  patients.  On 
the  Papillary  Bleeding  Index  Form  the 
patients  could  follow  the  quantitative 
changes  in  their  gingival  health  status. 
They  were  informed  in  detail  how  to 
reduce  and  eliminate  bleeding  in  the  dis¬ 
eased  areas  by  appropriate  oral  hygiene 
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procedures.  When  gingival  health  im¬ 
provement  occurred  from  one  session 
to  the  next,  the  students  encouraged 
and  complemented  the  patients. 

At  the  beginning  and  frequently  at 
subsequent  sessions,  marginal  iatro¬ 
genic  irritants  were  removed,  oral 
restorations  were  polished  and  teeth 
were  scaled. 

Study  B 

Study  B  was  designed  to  observe  the 
motivational  effect  of  the  PBl  when 
used  in  a  public  health  program.  A 
community  whose  209  children  had 
received  no  preventive  information  at 
school  was  chosen.  Health  instruction 
was  initiated  by  dental  hygienists  in  9 
different  classes  (Table  2).  The  children 
were  told  that  bleeding  from  the  gums 
was  a  disease  and  that  bleeding  would 
lead  to  the  destruction  of  teeth  and 
alveolar  bone.  This  point  was  greatly 
emphasized.  In  addition  to  this  motiva¬ 
tion,  the  children  received  toothbrush- 
ing  instructions  from  two  dental  hy¬ 
gienists  daily  for  14  days.  A  modified 
Fones  technique  was  taught  as  the  only 
plaque  removing  aid.  Subsequently,  the 
teachers  agreed  to  supervise  tooth- 
brushing  once  every  second  week.  The 
teachers  were  instructed  in  their  super¬ 
visory  role  by  a  dentist.  They  were  told 
to  stress  repeatedly  that  bleeding  gums 
is  equivalent  to  oral  disease.  They  had 
no  further  assistance  from  dental- 
oriented  personnel. 

Papillary  inflammation  in  each  child 
was  scored  and  recorded  (I)  before  the 
first  prophylaxis,  (2)  after  the  intensive 
dental  hygienist  instruction  period,  and 
(3)  six  months  later.  For  each  child  the 


scores  were  added  and  averages  were 
calculated  for  the  different  classes.  At 
the  second  and  third  examination  1 1 
children  were  not  available  because  of 
sickness.  Another  29  were  absent 
because  they  had  moved  to  another 
community.  The  number  and  age  of  the 
children  comprising  9  different  classes 
and  examined  three  consecutive  times 
are  shown  in  Table  2. 

RESULTS 
Study  A 

For  evaluation  purposes  the  patients 
were  classified  into  three  groups  ac¬ 
cording  to  the  number  of  treatments 
received.  Patients  of  ^noiip  I  were 
treated  three  times;  these  were  mainly 
recall  patients.  Group  2  received  treat¬ 
ment  four  times  and  ^roup  3  had  five  or 
more  sessions.  Treatment  times  were 
variable  since  they  were  dependent  on 
the  amount  of  calculus  and  stains  to  be 
removed  and  on  the  number  of  iatro¬ 
genic  irritations  requiring  corrections. 

A  total  elimination  of  papillary  bleed¬ 
ing  was  observed  in  the  20  recall 
patients  of  group  I .  In  groups  2  and  3  the 
papillary  bleeding  score  sums  were  re¬ 
duced  by  82  per  cent.  The  mean  reduc¬ 
tion  in  all  three  groups  was  after  two  to 
7  weeks  86  per  cent.  The  method  proved 
to  be  a  reliable  measure  of  the  dis¬ 
appearance  of  gingival  disease. 

Study  B 

The  results  are  presented  in  Table  2. 
At  the  beginning  of  the  study  an  average 
PBI-sum  of  15.5  was  recorded  for  all 
9  classes.  After  the  14  day  motivation 
and  instruction  period  the  average  PBI- 


sum  had  decreased  to  6. 1 .  It  rose  again 
slightly  between  the  second  and  third 
examination  to  8.6.  The  overall  reduc¬ 
tion  of  disease  after  6  months  was  45 
per  cent  for  all  classes. 

The  PBl  did  not  show  any  significant 
differences  between  groups  in  7  classes 
during  the  period  in  which  the  teachers 
instructed  the  children  in  toothbrush- 
ing.  When  comparing  the  third  with  the 
second  examination,  the  PBl  rose 
slightly  more  than  1.0  in  three  classes. 
In  three  other  classes,  it  increased  less 
than  1.0,  while  in  one  it  decreased.  In 
two  of  the  classes  it  increased  more  than 
5.0  to  reach  the  level  recorded  at  the 
onset  of  the  study  (Table  2). 

DISCUSSION 

The  findings  in  study  A  are  in  agree¬ 
ment  with  the  report  of  Carter  ct  a!.' 
who  found  a  75  per  cent  reduction  in 
gingival  papillary  bleeding  in  a  similar 
intensive  oral  hygiene  program.  In  their 
study,  un waxed  dental  floss  was  used 
daily  for  one  week.  Although  our 
present  results  would  not  permit  us  to 
recommend  patient  motivation  with  the 
papillary  bleeding  index  as  a  method 
superior  to  conventional  plaque 
oriented  motivation,  our  clinical  experi¬ 
ence  suggests  that  the  bleeding  symp¬ 
tom  seems  to  be  more  dramatic  to  the 
patient  than  the  demonstration  of  un¬ 
cleanliness. 

The  intensive  motivational  and  in¬ 
structional  procedure  in  study  B  by 
dental  hygienists  and  later  by  teachers 
resulted  in  a  marked  improvement  in 
fiinfiival  health.  The  term  “improve¬ 
ment  of  oral  health"  would  probably  be 
more  appropriate  since  the  removal  of 


Table  2.  Average  Papillary  Bleeding  Index  Sums  of  169  Children  in  9  School  Classes  at  the  Onset  (I),  after  Two  Weeks  of  Daily 
Supervised  Toothbrushing  and  Motivation  by  Dental  Hygienists  (II)  and  Six  Months  After  (III). 


Class 

Age 

Number 

of 

children 

Examination 

1 

II 

III 

KG 

5-  6 

13 

9.00  ±  1 1 .0 

3.8  ±  5.6* 

4.2  ±  4.3 

1 

6-  8 

23 

11.19  ±  9.6 

6.3  ±  5.0* 

12.9  ±  12.8** 

2 

7-  9 

19 

12.8  ±  11.2 

4.5  ±  4.1** 

12.8  ±  12.2** 

3 

8-10 

23 

15.7  ±  8.1 

5.9  ±  3.6t 

7.8  ±  4.2 

4 

9-11 

20 

14.3  ±  8.1 

6.1  ±  4.8t 

6.8  ±  5.9 

5 

10-12 

10 

19.5  ±  13.9 

6.0  ±  4.1** 

7.6  ±  3.5 

6 

11-13 

23 

17.4  ±  13.7 

7.1  ±  6.5t 

7.9  ±  9.0 

7 

12-14 

24 

19.2  ±  9.1 

6.8  ±  6.1t 

6.3  ±  6.5 

8 

13-14 

14 

22.0  ±  13.3 

7.5  ±  5.6t 

9.5  ±  7.5 

Total 

15.5  ±11.1 

6.2  ±  5.1 1 

8.6  ±  8.6t 

*  p  <  0.05. 

**  p  <  0.01. 

t  p  <  0.005. 
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interdental  plaque  and  subsequent 
elimination  of  papillary  bleeding  can  be 
certainly  associated  with  a  depression 
of  caries  activity. 

In  some  classes  no  significant  in¬ 
crease  in  the  Papillary  Bleeding  Index 
was  evident  during  the  “teacher 
period”.  These  teachers  were  found  to 
be  very  knowledgeable  and  effective  in 
teaching  oral  hygiene  measures  to  the 
children. 

In  classes  I  and  2  the  FBI  increased 
to  the  level  of  prestudy  scores.  The  two 
teachers,  we  found,  were  little  moti¬ 
vated  (classes  I  and  2)  and  subse¬ 
quently  showed  minimal  interest  in  the 
oral  health  program. 

In  comparing  the  results  of  study  B 
with  findings  reported  by  Lindhe  and 
Koch,**  one  notes  that  the  school 
children  in  study  B  showed  a  50  per 
cent  improvement  of  their  gingival 
health  6  months  after  cessation  of  pro¬ 
fessional  instruction.  Lindhe  and  Koch** 
observed  insufficient  maintenance  of 
gingival  health  after  cessation  of  super¬ 
vised  oral  hygiene. 

Lightner  et  al.^  studied  the  oral 
hygiene  standard  of  470  military  per¬ 
sonnel  over  a  four  years  period.  The 
military  personnel  received  one  to  four 
prophylaxes  per  year  with  different 
degrees  of  motivation  and  instruction. 
Repeated  preventive  treatment  and  in¬ 
struction  in  toothbrushing  resulted  in  a 
significant  decrease  in  gingival  inflam¬ 
mation.  Frequent  preventive  treat¬ 
ments  and  toothbrushing  instruction 
were  effective  over  a  longer  time  period 
in  reducing  formation  of  plaque  and 
hard  deposits  and  in  retarding  alveolar 
bone  loss.  The  average  gingival  score 
decreased  from  1.8  to  only  1.3.  Despite 
this  statistical  significance,  the  clinical 
relevance  of  this  decrease  is  Question¬ 


able.  In  addition,  the  study  was  not 
designed  to  measure  motivational  ef¬ 
fects  but  to  demonstrate  the  effective¬ 
ness  of  oral  hygiene. 

Also  Suomi failed  to  show  a  signifi¬ 
cant  decrease  in  gingival  inflammation 
in  a  three  year  oral  hygiene  program 
using  conventional  plaque  disclosing 
motivation.  This  is  in  agreement  with 
the  difficulty  we  found  (unpublished 
data)  in  motivating  patients  by  demon¬ 
strating  to  them  the  amount  of  plaque 
as  proposed  by  Garnick.^ 

The  findings  in  study  B  are  not  com¬ 
parable  to  those  reported  by  Clark 
et  as  the  diagnostic  criteria  for  the 
evaluation  of  progress  were  funda¬ 
mentally  different.  They  are,  however, 
in  agreement  with  Eduards’^  observa¬ 
tions  of  58  male  participants  in  a  health 
prevention  program  utilizing  a  bleeding 
and  plaque  index.  A  50  per  cent  reduc¬ 
tion  of  gingival  bleeding  was  reported; 
the  decrement  of  the  plaque  index  being 
almost  70  per  cent. 

SUMMARY 

Patient  motivation  and  education  by 
means  of  the  Papillary  Bleeding  Index 
was  effective  in  a  preventive  dentistry 
program.  Studies  A  and  B  suggested 
that  oral  health  motivation  does  not 
necessarily  depend  on  plaque  disclosing 
procedures.  Demonstration  of  a  symp¬ 
tom  of  disease,  gingival  bleeding,  being 
easily  comprehendable  by  the  patient, 
should  merit  more  attention  as  a 
diagnostic  aid  and  stimulus  toward 
better  oral  hygiene. 
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Erratum 

In  the  May-June  issue  of  Journal  of  Preventive  Dentistry,  the  article 
“Arch  Length"  by  Arnold  J.  Malerman  D.D.S.  appeared  with  major 
typesetting  errors.  The  September-October  issue  will  carry  the  article 
in  its  correct  form. 
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Too  many  people 
are  still  looking 


foragood  scruh 


A  good  scrub  with  a  hard  toothbrush... a  brush  that  can  injure  the  gingiva  and  still  not  do  a  good  job  of  sulcular 
plaque  removal.  You’d  be  surprised  how  many  patients  regard  a  little  bleeding  during  brushing  as  “natural!” 

But  people  listen  to  you... research  shows  that  most  patients  do  follow  a  dentist’s  or  hygienist’s  oral  health 
instructions.  So  switch  your  patients  from  the  scrub  brush  to  the  soft  brush... recommend  an  Oral-B*! 

Every  Oral-B  Tboth-Gum  Brush  is  a  soft  brush... each  is  multitufted  with  end-rounded,  polished  nylon  fila¬ 
ments.. .firm,  yet  flexible. ..a  perfect  home-care  instrument  for  safe  removal  of  surface  and  intrasulcular  plaque 
with  minimal  gingival  trauma. 


■  0 


BRUSH . .  .because  a  toothbrush  doesn't  have  to  hurt  to  work 


Oivision  CtKtjH'r  l..alK>rat<)rios.  Inc./Wayno,  New  Jersey  07470 

For  more  information  circle  5  on  card. 
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1 .  New  —  TEXTBOOK  OF  PERIODONTICS 

By  PAUL  N.  BAER.  D.D.S.: 
and  MELVIN  L  MORRIS,  D.D.S.; 
with  eight  contributors 

Distinguished  by  its  fresh,  original  approach,  this  comprehensive 
book  provides  step-by-step  instructions  on  current  treatment 
plans  and  procedures.  The  authors  integrate  the  basic  sciences 
with  periodontal  therapy,  in  terms  of  immunology,  microbiology, 
and  electron  microscopy.  The  pros  and  cons  of  various  therapeutic 
techniques  are  discussed;  the  prognosis  and  possibility  of  recur¬ 
rence  for  each  disorder  aher  treatment  are  also  considered. 

365  pages  /  450  illustrations  /  1977  /  $23.50 


2.  ELECTROSURGERY  IN  DENTAL 
PRACTICE 

By  HERMAN  S.  HARRIS,  O.D.S..  F.A.C.D. 

This  intensely  practical  book  contains  all  the  fundamentals  of 
electrosurgery:  What  it  is;  how  it  works;  how  it  began;  what  equip¬ 
ment  it  requires;  how,  when,  and  where  to  use  it;  and  how  it  will 
benefit  a  practice.  Clearly  and  with  many  vivid  illustrations,  it 
emphasizes  that  electrosurgery  is  a  simple  tool,  its  technique  is 
easily  learned,  and  it  is  indispensable  to  a  well-rounded  dental 
practice. 

194  pages  /  628  illustrations  /  1976  /  $27.50 


3.  New  (7th)  Edition 

BURKErS  ORAL  MEDICINE 
Diagnosis  and  Treatment 

Edited  by  MALCOLM  A.  LYNCH.  B.A..  D.D.S..  M.D. 

Now  with  a  new  editor,  this  classic  work  has  been  thoroughly 
revised  to  reflect  the  latest  developments  and  current  literature  in 
oral  medicine.  Emphasis  continues  to  be  placed  on  the  interrela¬ 
tionship  between  oral  pathology  and  systemic  disease.  New 
chapters  have  been  added  on  oral  sensory  abnormalities,  immuno¬ 
logic  disease,  oral  medicine  in  the  hospital,  and  neuromuscular 
disease.  All  areas  of  oral  disease  are  covered  including:  local  and 
systemic  origins  and  manifestations;  pathology  of  the  teeth  and 
surrounding  and  supporting  tissues;  etiology,  signs  and  symp¬ 
toms,  history-taking,  physical  examination,  laboratory  procedures, 
x-ray  diagnosis,  differential  diagnosis,  and  modes  of  treatment. 

776  pages  /  about  475  illustrations/ 
7th  edition,  1977  /  about  $30.00 


4.  New  —  DENTAL  IMPLANTOLOGY 
AND  PROSTHESES 

By  MORTON  L.  PEREL,  D.D.S.,  M.Sc.D. 

This  handy  volume  provides  the  essential  facts  about  implantology 
— focusing  on  those  implants  that  are  sucessful  and  have 
withstood  the  tests  of  time  and  function.  A  step-by-step  approach 
is  provided  to  implants  that  are  to  serve  as  abutments  for  both  fixed 
and  removable  prostheses.  Techniques  are  thoroughly  explained 
and  documented,  by  microscopic  interpretation  and  other  means. 
225  pages  /  465  illustrations,  37  in  color  /  1977  /  $35.00 


5.  ESTHETICS  IN  DENTISTRY 

By  RONALD  E.  GOLDSTEIN,  D.D.S.,  F.A.C.D.; 
with  1 1  contributors 

Drawing  upon  the  experience  of  dentists  from  different  specialties, 
a  physician,  and  two  expert  cosmetologists,  the  author  presents 
proven  treatment  plans  for  every  type  of  esthetic  problem.  Step-by- 
step  techniques  deal  with  immediate  and  long-range  esthetic 
problems.  Helpful  drawings  and  clinical  photographs  reinforce  the 
text. 

474  pages  /  1796  illustrations,  93  in  color  /  1976  /  $45.00 


6.  TEMPOROMANDIBULAR  JOINT 
DYSFUNCTION  AND  OCCLUSAL 
EQUILIBRATION 

2nd  Edition 

By  NATHAN  ALLEN  SHORE,  D.D.S..  F.A.C.D.,  F.I.C.D. 

An  updated,  revised  edition  of  a  "how-to-do-it"  book  by  a  pioneer¬ 
ing  authority  that  makes  full  use  of  diagrams,  figures  and  x-ray 
projections.  Progression  from  symptoms  to  differential  diagnosis 
is  logical  and  step-by-step,  and  a  fully  detailed  plan  of  treatment  is 
presented. 

376  pages  /  476  illustrations  /  2nd  edition,  1976  /  $29.00 
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Topical  Fluorides  in  Dental  Practice 

Stephen  H.  Y.  Wei,  D.D.S.,  M.S.,  M.D.S.*  and  James  S.  Wefel,  Ph.D.** 


The  protective  effects  of  topical  fluorides  may 
be  achieved  by  the  use  of  either  concentrated 
fluoride  solutions  or  gels  containing  1.2  to  2.5  per 
cent  fluoride  several  times  a  year  or  the  use  of 
lower  fluoride  concentrations  (0.01%  to  0.25% 
fluoride)  on  a  daily  or  weekly  basis.  This  paper 
will  discuss  the  clinical  applications  of  topical 
fluoride  agents  of  high  concentration  and  a  low 
frequency  of  application.  These  fluorides  may  be 
professionally  applied  or  self-applied,  with  or 
without  a  prior  prophylaxis. 

PROFESSIONALLY  APPLIED  TOPICAL  FLUORIDES 
Sodium  Fluoride 

Sodium  fluoride  has  been  used  since  the  1940’s 
when  it  was  first  introduced  by  Knutson  and 
co-workers. Knutson’s  procedure  in¬ 
cludes  a  pumice  prophylaxis  followed  by  the 
application  of  a  2  per  cent  sodium  fluoride  solution 
at  pH  7  for  4  minutes.  This  initial  topical 
application  is  then  followed  by  three  additional 
applications  without  prophylaxis  at  weekly  inter¬ 
vals.  The  benefits  were  reduced  by  about  one- 
half  when  the  initial  prophylaxis  was  eliminated 
and  additional  prophylaxis  at  subsequent  applica¬ 
tions  did  not  enhance  the  cariostatic  effects.  The 
four  applications  of  sodium  fluoride  were  recom¬ 
mended  at  the  ages  of  3,  7,  10,  and  13  years  to  re¬ 
ceive  optimal  benefits.  One  of  the  major  disad¬ 
vantages  of  the  Knutson  technique  is  that  patients 
must  return  to  the  dental  office  four  timers  within  a 
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short  period  of  time.  This  does  not  fit  well  in  a  pri¬ 
vate  dental  office  routine.  However,  in  a  public 
health  program,  by  the  use  of  multiple  chairs  and 
auxiliary  personnel,  the  cost-effectiveness  and 
cost  benefits  of  such  a  program  are  more  accept¬ 
able.®*  The  reduction  in  dental  caries  in  children 
in  non-fluoridated  communities  is  in  the  30  per 
cent  range. It  is  of  little  benefit  to  the  teeth  of 
adults  and  to  subjects  in  fluoridated  communities.®® 

Stannous  Fluoride  (SnF.J 

When  a  freshly  prepared  8  or  10  per  cent  solu¬ 
tion  of  stannous  fluoride  is  recommended,  the 
teeth  are  kept  moist  continuously  for  4  minutes 
with  reapplication  of  the  solution  every  15  or  30 
seconds.  Semiannual  applications  of  stannous 
fluoride  give  better  caries  inhibition  than  annual 
treatments.  There  is  a  large  variance  on  the  degree 
of  caries  inhibition  obtained  with  stannous  fluo¬ 
ride  solutions  ranging  from  over  80  per  cent®^  to 
negative  reductions.^®  However,  the  majority 
of  the  studies  have  confirmed  its  effectiveness 
and  the  caries  inhibition  of  semiannual  topical 
applications  of  8  to  10  per  cent  solutions  of  SnFa 
may  be  expected  to  be  in  the  40  to  50  per  cent 
range. ®’®®’®®’®^’^^’‘‘®’®*’®®  A  greater  dental  caries  re¬ 
duction  has  been  reported  using  a  multiple  regi¬ 
men  of  zirconium  silicate  prophylaxis  paste  con¬ 
taining  stannous  fluoride  (professionally  or  self- 
applied)  followed  by  a  10  per  cent  SnFa  solution 
and  the  home  use  of  a  stannous  fluoride-calcium 
pyrophosphate  dentifrice. In  the  U.S.  Navy,  a 
treatment  regime  consisting  of  approximately  10 
minutes  of  supervised  brushing  with  a  stannous 
fluoride  la^a  pumice  prophylaxis  paste  followed 
by  a  15-30  second  topical  application  of  a  10  per 
cent  stannous  fluoride  solution  and  daily  use  of  a 
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stannous  fluoride  dentifrice  has  been  found  to 
reduce  the  development  of  new  cavities  by 
52  per  cent.^^’^^ 

Notwithstanding  the  caries  inhibition  of  8  to  10 
per  cent  stannous  fluoride  solution  it  is  used  even 
less,  particularly  in  children,  because  of  its 
astringent  and  disagreeable  taste.  Other  dis¬ 
advantages  include  its  instability  in  aqueous  solu¬ 
tions,  the  possible  pigmentation  around  carious 
lesions  or  hypo-calcified  areas  of  the  teeth, and 
possible  gingival  blanching  and  irritation.^® 

Acidulated  Phosphate  Fluoride  (APF)  Solution 

Presently,  APF  is  probably  the  most  widely 
used  topical  fluoride  agent.  Most  formulas  contain 
1 .23  per  cent  sodium  fluoride  and  orthophosphoric 
acid  (0.1m)  at  a  pH  of  about  3.5.  The  low  pH 
enhances  greater  fluoride  uptake  while  the  enamel 
dissolution  is  somewhat  suppressed  by  the  pres¬ 
ence  of  phosphate  ions. 

The  conventionally  recommended  procedures 
for  topical  application  of  APF  and  stannous 
fluoride  solutions  are  similar,  that  is,  they  should 
be  preceded  by  a  thorough  prophylaxis,  inter- 
proximal  flossing  and  drying  with  compressed  air. 
Half  of  the  mouth  or  the  full  mouth  may  be  treated 
at  one  time.  The  solution  is  applied  to  the  dried 
surfaces  of  the  teeth  with  a  cotton  swab,  keeping 
the  teeth  moist  continuously  for  a  period  of  4 
minutes.  Although  a  longer  exposure  time  and 
more  frequent  reapplications  of  a  fluoride  solution 
may  produce  a  slightly  greater  fluoride  uptake,  the 
greatest  fluoride  uptake  occurs  during  the  first  four 
minutes.  After  treatment,  the  patient  may 
expectorate  but  is  instructed  not  to  eat,  drink  or 
rinse  for  at  least  30  minutes  to  enhance  further 
fluoride  penetration  and  retention.  Generally 
speaking,  applications  are  given  twice  a  year 
coinciding  with  the  6  monthly  recall  schedule.  In 
highly  susceptible  patients  the  application  should 
be  repeated  three  or  four  times  a  year.  The  caries 
reduction  of  APF  solutions  when  professionally 
applied,  semiannually  to  subjects  in  non-fluor- 
idated  communities  averages  around  40  to  50 
per 

APF  Gel  Versus  Solution 

Most  APF  preparations  are  now  available  in  the 
gel  form  by  the  incorporation  of  hydroxy- 
methylcellulose,  sodium  alginate  or  other  gelling 


agents.  The  fluoride  gel  has  advantages  of  being 
more  easily  applied  with  a  cotton  swab,  better 
flavored,  pleasantly  colored  and  easier  for  the 
therapist  to  visualize  the  location  of  applied 
fluoride.  Although  most  preparations  available 
today  have  improved  flavors,  a  few  are  still  poorly 
accepted  by  children.  Dentists  and  hygienists 
should  personally  try  the  flavors  to  avoid  imposing 
a  poorly  tasting  agent  on  their  patients. 

Gels  vary  in  viscosity  which  may  affect  their 
ability  to  penetrate  into  the  interproximal  areas  of 
teeth.  The  use  of  dental  floss  to  carry  the  gel  inter- 
proximally  partly  overcomes  this  disadvantage.^* 
The  fluoride  uptake  of  enamel  from  a  gel  prepara¬ 
tion  is  comparable  to  the  uptake  from  a  solution 
with  the  same  chemical  active  ingredient  at  the 
same  pH  and  concentration.®*^  Gels  are  also  more 
easily  used  when  the  topical  fluoride  is  applied  via 
a  mouth  tray.  The  selection  of  a  solution  or  gel 
should  be  based  on  cost,  patient  acceptance, 
personal  preference  and  whether  the  fluoride  is 
applied  with  cotton  swab  or  a  mouth  tray. 

It  should  be  indicated  that  although  the  original 
APF  solutions  were  formulated  at  pH  3.0  to  3.5, 
nearly  all  commercially  available  gels  now  have  a 
pH  of  4.5  to  5.5.  At  pH  3.0  to  3.5  the  shelf  life  of  a 
methylcellulose-based  gel  is  greatly  reduced  due 
to  loss  of  viscosity.  The  higher  pH  also  improves 
palatability  and  patient  acceptance.  Theoretically, 
the  fluoride  uptake  should  also  be  reduced  by  the 
elevation  of  the  pH. 


TOPICAL  FLUORIDE  TRAYS 

A  large  number  of  tray  systems  are  available  for 
the  delivery  of  topical  fluoride  solutions  and 
gels.®^’^*  The  commonly  used  types  include  wax 
trays  (Hoyt  Lab.,  Lorvic  Corp.),  reusable  vinyl 
trays  (Pacemaker  Corp.,  Janar  Corp.,  Pascal  Co., 
Inc.,  and  Unitek  Corp.),  disposable  polystyrene 
trays  to  be  used  without  filter  paper  insert  (Pace¬ 
maker  Corp.)  an  Air  Cushion  Fluoridator  with  a 
filter  paper  insert  (3M  Co.)  and  the  Flura-tray 
topical  fluoride  system  with  a  foam  liner  insert 
(Kerr  Co.). 

The  wax  trays  are  generally  less  satisfactory 
because  they  take  time  and  care  to  adapt  to  each 
subject’s  dental  arch  and  are  poor  retainers  for 
fluoride  gels.  The  reusable  vinyl  trays  come  in  a 
limited  number  of  sizes.  They  are  probably  more 
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satisfactory  if  they  are  used  in  conjunction  with 
filter  paper  inserts.^* 

The  Air  Cushion  Fluoridator  appears  to  be  a 
satisfactory  system.  The  saliva  suction  device 
reduces  salivary  dilution  and  uncomfortable 
drooling.  When  the  air  cushion  rubber  tray  is 
removed,  the  filter  paper  usually  remains  on  the 
teeth  and  needs  to  be  separately  retrieved.  This 
shows  that  the  gel  is  in  direct  contact  with  the 
enamel  surface.  Usually  it  takes  8  to  10  minutes 
to  complete  both  upper  and  lower  arches.  The 
main  disadvantage  is  that  these  trays  can  not  be 
autoclaved  and  need  to  be  washed  with  hot  soapy 
water  and  stored  in  cold  chemical  disinfectants. 

The  Flura-tray  system  reduces  the  time  to  4 
minutes  by  the  use  of  a  double  tray  and  a  foam 
liner  which  swells  when  fluoride  gel  is  placed  on  it. 
However,  the  polyvinyl  trays  used  are  of  a  stock 
size  design  and  are  uncomfortable  unless  the  trays 
are  cut  down  in  the  posterior  border.  Also,  a  great 
deal  of  gel  is  required  to  saturate  the  foam  liner 
to  produce  effective  contact  of  the  fluoride  with 
the  teeth. 

The  disposable  polystyrene  tray  appears  to  be  a 
promising  new  development.  It  is  well  contoured, 
disposable  and  comes  in  a  variety  of  sizes.  It  is 
soft,  pliable,  comfortable  and  readily  accepted  by 
patients.  It  provides  good  retention  for  a  fluoride 
gel. 

Individual  custom  fitted  mouthguards  made 
from  a  thermoplastic  or  vacuum  processed  vinyl 
may  be  used,'®  however,  they  are  expensive  and 
are  not  as  practical  in  the  dental  office  as  the  other 
methods. 

FLUORIDE  PROPHYLAXIS  PASTES 

The  dentist  is  sometimes  confused  by  the  large 
number  of  fluoride  containing  prophylaxis  pastes 
which  are  commercially  available.  They  fall 
basically  into  the  two  categories,  stannous  fluo¬ 
ride  or  APF  containing  pastes.  The  abrasive  used 
must  be  compatible  with  the  type  of  fluoride  in 
the  paste. 

Stannous  fluoride  has  been  combined  with 
either  lava  pumice  or  zirconium  silicate  as  polish¬ 
ing  agents.  More  recently,  a  combination  of 
stannous  fluoride,  monobasic  sodium  phosphate 
(NaH2P04)  and  zirconium  silicate  has  been  found 
to  be  effective  in  polishing  and  cleaning  teeth. 


Prophylaxis  pastes  containing  APF  may  use  sili¬ 
cone  dioxide,  insoluble  metaphosphate  or  zir¬ 
conium  silicate  as  abrasives  and  are  generally 
more  pleasantly  tasting  than  SnFa  counterparts.^' 
Usually  a  selection  of  the  abrasivity  from  fine, 
medium,  coarse  to  extra  corase  is  available 
depending  on  the  needs  of  particular  mouths.  It  is 
important  to  emphasize  that  prophylaxis  of  teeth 
should  not  be  done  overzealously,  as  this  may 
remove  3  to  6  /am  of  the  fluoride  rich  surface 
layer  of  enamel.®®  ®^  It  should  be  emphasized  that 
the  use  of  fluoride  containing  paste  does  not 
replace  a  topical  fluoride  treatment  using  a  con¬ 
centrated  fluoride  solution  or  gel.  Many  adult 
patients  who  have  little  or  no  caries  but  who 
receive  regular  scaling  and  prophylaxis  would 
benefit  if  the  fluoride  containing  paste  is  allowed 
to  remain  in  the  mouth  for  several  minutes  before 
rinsing  with  water. ®^’^‘ 

The  mixture  of  fluoride  solution  and  pumice  for 
prophylaxis  is  contraindicated  as  pumice  will 
inactivate  the  fluoride  by  direct  interaction  as  well 
as  raising  the  pH  of  the  fluoride  solution,  and 
thereby  reducing  the  fluoride  uptake  at  the  enamel 
surface. 

IS  A  PROFESSIONAL  PROPHYLAXIS  AN  ESSENTIAL 
PREREQUISITE  TO  A  TOPICAL  FLUORIDE 
TREATMENT? 

In  subjects  with  plaque  accumulation  and 
severe  staining  of  the  teeth,  a  professional 
prophylaxis  is  essential  to  render  the  teeth  clean 
and  to  enhance  fluoride  uptake.  However,  in  some 
children  who  have  minimal  plaque  or  stains,  a 
supervised  flossing  and  tooth  brushing  with  a 
fluoride  containing  cleaning  paste  or  dentifrice 
immediately  prior  to  the  topical  application  may 
be  substituted  for  a  professionally  administered 
prophylaxis. '®’®^-'' 

The  effects  of  the  salivary  pellicle  on  the  uptake 
of  topically  applied  fluoride  was  studied  recently 
by  Tinanoff  and  co-workers.  Although  an  in  vitro 
study®®  showed  that  the  artificial  pellicle  slightly 
reduced  the  fluoride  diffusion  into  enamel  blocks, 
an  in  vivo  study  showed  no  difference  in  enamel 
fluoride  uptake  three  days  after  a  topically  applied 
fluoride  between  a  group  that  brushed  their 
teeth  before  fluoride  treatment  and  a  second 
group  which  received  a  pumice  prophylaxis  before 
the  fluoride  treatment.®^ 
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For  children  with  minimal  stains  or  plaque 
accumulation,  the  use  of  a  self-applied  fluoride 
containing  paste  in  the  dental  office  prior  to  a 
topical  fluoride  application  will  save  professional 
time,  reduce  costs  to  the  patient,  produce  good 
fluoride  uptake  by  enamel  and  may  be  potentially 
as  beneficial  as  a  professionally  applied  pro¬ 
phylaxis. 

SELF  APPLICATIONS  OF  TOPICAL  FLUORIDE  AGENTS 

Self-applied  topical  agents  have  generally  been 
shown  to  be  effective  when  their  use  is  supervised 
and  treatment  is  repeated  frequently. For 
example,  Englander  et  al.^^  reported  the  use  of  a 
neutral  sodium  fluoride  gel  containing  0.6  per  cent 
F  ion  and  a  similar  APF  gel  (pH  4.5)  on  the  teeth  of 
500  children  for  21  months  in  Cheektowaga,  New 
York  (0.3  ppm  F).  The  fluoride  gel  was  applied  to 
custom  fitted  mouth  trays  at  each  school  day  for 
two  years.  An  average  of  245  6  minute  topical 
treatments  (one  per  day)  were  administered  to 
each  child  under  the  supervision  of  dental 
hygienists.  Caries  inhibitions  of  75  per  cent  with 
the  APF  gel  and  80  per  cent  with  the  neutral 
sodium  fluoride  gel  were  reported.  The  dental 
caries  inhibition  also  appear  to  have  been  sus¬ 
tained  for  two  years  following  the  cessation  of  the 
daily  fluoride  gel  applications;  children  who 
received  the  APF  gel  had  63  per  cent  fewer  carious 
lesions  than  the  controls  while  those  using  the 
NaF  gel  had  55  per  cent  fewer  cavities.’^  These 
studies'^”’^  helped  to  establish  the  safety  of 
multiple  intensive  self  applications  of  topical 
fluoride  at  home  or  at  school  since  no  undesirable 
side  effects  have  been  reported.  No  enamel  fluo¬ 
rosis  of  anterior  teeth  or  bicuspids  are  expected  if 
the  fluoride  is  used  by  school  children  after  ages  6 
to  7. 

HOME  FLUORIDE  TREATMENT 

For  children  or  adults  with  severe  or  rampant 
caries  with  or  without  fluoridated  water,  a  “thera¬ 
peutic”  course  of  multiple  and  intensive  fluoride 
topical  applications  may  be  prescribed  by  the 
dentist.  The  daily  home  use  of  a  fluoride  gel 
(0.6%  F)  is  indicated.^*  Many  commercial  APF 
gels  are  available  including  Resque-Squad  Fluo¬ 
ride  Home  Treatment  Kit  (Unitek  Corp.),  the 
Home  Treatment  Kit  (Pacemaker  Corp.,  Karigel, 


and  Lorvic  Corp.)  and  Luride  Gel-drops  (Hoyt 
Co.). 

A  water-free  flavored  gel  containing  0.4  per  cent 
stannous  fluoride  sodium  carboxymethyl-cellulose 
and  glycerin  is  also  available  (Gel-Kam,  First 
Texas  Pharmaceutical,  Inc.).  The  gel  is  diluted 
with  equal  parts  of  deionized  water  just  prior  to 
its  use  to  release  the  stannous  and  fluoride  ions. 
The  gel  appears  to  be  stable  and  does  not  lose  its 
effectiveness  after  aging  for  15  months. This  gel 
preparation  has  been  used  widely  in  dental  clinics 
of  the  United  States  Veterans’  Administration 
Hospitals  both  in  fluoridated  and  non-fluoridated 
communities.^^  It  has  been  found  effective  in 
reducing  dental  caries  in  patients  who  are  under¬ 
going  radiation  therapy  of  the  oral  and  naso¬ 
pharyngeal  areas  and  to  prevent  the  development 
of  root  caries.*^  When  this  gel  was  applied  con¬ 
scientiously  by  orthodontic  patients  with  a  tooth¬ 
brush  following  regular  toothbrushing  with  a 
customary  dentifrice  at  bedtime,  the  amount  of 
demineralization  of  enamel  around  and  under 
orthodontic  bands  was  found  to  be  reduced.®® 
Further  documentation  of  the  relative  clinical 
efficacy  of  stannous  fluoride  gel  preparations  com¬ 
pared  to  other  agents  appears  highly  desirable. 

The  use  of  the  polystyrene  trays  in  conjunction 
with  one  of  the  above  preparations  appears  to  best 
meet  the  requirements  for  home  topical  fluoride 
therapy.  A  prescription  for  250  ml  of  APF  gel 
(0.6%  F  ion)  should  last  for  about  three  months. 
This  therapy  may  be  commenced  prior  to  and 
during  the  active  phases  of  restorative  dentistry. 
Once  the  severe  caries  have  been  controlled,  this 
therapy  may  be  continued  with  lower  potency 
fluoride  supplements  such  as  fluoride  mouthrinses 
or  fluoride  tablets.  The  home  use  of  a  fluoride 
prophylaxis  paste  and  mouthrinse  is  contra¬ 
indicated  in  pre-school  children  who  may  swallow 
a  high  percentage  of  a  fluoride  rinse  which  could 
lead  to  the  possibility  of  enamel  fluorosis. 

INFREQUENT  SELF  APPLICATIONS 

The  shortage  and  maldistribution  of  dental  man¬ 
power  along  with  the  relatively  high  cost  of  the 
treatment  are  the  major  disadvantages  of  profes¬ 
sionally  administered  topical  fluorides  as  public 
health  measures.  In  order  to  overcome  these 
drawbacks,  the  use  of  self-application  procedures 
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(brushing  or  mouthrinsing)  for  the  delivery  of 
topical  fluorides  has  recently  been  investigated.^® 

Sodium  Fluoride  and  APF 

The  use  of  a  supervised  toothbrushing  pro¬ 
cedure  to  administer  a  neutral  1  per  cent  NaF 
solution  9  times  in  a  two-year  period  was  evalu¬ 
ated  as  early  as  1960  by  Swedish  investigators.* 
Their  results  revealed  a  16  per  cent  reduction  in 
DMF  teeth  compared  to  the  control.  In  1964 
Berggren  and  Welander^  also  tested  the  effective¬ 
ness  of  sodium,  zirconium  and  ferric  fluoride  at 
concentrations  of  0.50,  0.25  and  0.50  per  cent, 
respectively.  All  studies  which  used  5  applications 
per  year  gave  significant  reduction,  while  only  2 
brushings  per  year  showed  little  or  no  reduction  in 
dental  decay. 

The  use  of  an  APF  solution  (1.23%  F)  brushed 
on  4  or  5  times  a  year  in  a  toothbrushing  drill 
produced  only  a  small  15  per  cent  reduction  in  one 
study,®  while  another  study  with  9  supervised 
brushings  in  a  two  year  period  gave  a  higher  (25%) 
reduction  after  20  months.**  One  of  the  first 
investigations  by  the  Public  Health  Service  of 
APF  solutions  and  gels  took  place  in  New  Orleans 
in  1966,^^  but  no  significant  reductions  were 
found  with  either  the  APF  solution  or  gel.  A 
similar  study  conducted  in  Brazil  however,  did 
show  a  significant  caries  reduction  with  the  APF 
solution  and  gel.®*  A  prophylaxis  prior  to  the 
topical  application  had  no  effect  in  the  case  of  APF 
solutions,  but  did  show  an  additive  benefit  when 
using  the  APF  gels.  The  range  of  caries  reduc¬ 
tion  was  20-30  per  cent  in  non-fluoridated  areas 
for  either  APF  solutions  or  gels. 

Self  applications  of  APF  prophylaxis  pastes 
have  not  been  as  widely  studied  since  the  fluoride 
agent  must  be  compatible  with  the  abrasive 
system  used.  Mellberg  and  Nicholson^  tested  an 
APF  paste  containing  silicon  dioxide  as  the  abra¬ 
sive  and  ammonium  silicofluoride  as  the  fluoride 
source.  When  used  semiannually  as  a  self-applied 
prophylaxis  paste,  this  APF  paste  produced  a  21 
per  cent  reduction  in  DFS.^®  The  use  of  the  same 
paste  at  6  month  intervals  by  professional  applica¬ 
tion  also  produced  21  per  cent  less  new  DFS  after 
two  years. *^  An  earlier  study  however  with  more 
frequent  self-applications  produced  a  non-signifi¬ 
cant  10  per  cent  inhibition  of  DMFS.®® 


Stannous  Fluoride  Regimes 

Stannous  fluoride  containing  prophylaxis  pastes 
containing  a  lava  pumice  or  zirconium  silicate 
abrasive  system  have  been  more  extensively 
studied.®  The  United  States  Navy  currently  uses 
a  three  agent  regime  of  self-application  of  a  8.9 
per  cent  SnFa-lava  pumice  paste,  followed  by  10 
per  cent  SnFa  topical  application  and  the  daily 
use  of  a  0.4  per  cent  SnF2  dentifrice.  A  50-70  per 
cent  reduction  has  been  observed  with  this  three- 
agent  approach.®®  The  use  of  a  17.5  per  cent  SnFg 
prophylaxis  paste  alone,  however,  produced  a 
non-significant  12  per  cent  reduction  in  a  separate 
study. ®^  Another  study  using  both  a  8.9  per  cent 
SnFa  lava  pumice  paste  and  a  8  per  cent  SnFa 
solution  showed  no  benefits  when  professionally 
applied  only  once  a  year.®® 

The  9  per  cent  SnFa — zirconium  Si04  abrasive 
system  has  received  considerable  attention  by 
Muhler  and  co-workers.^®  In  one  study  consisting 
of  one  5-minute  actual  brushing  of  the  teeth, 
a  9  per  cent  SnF2  zirconium  silicate  paste  pro¬ 
duced  an  impressive  64  per  cent  DMFS  reduction. 
In  a  fluoridated  area  however,  Gunz®®  found  no 
significant  reduction  from  a  single  application. 

A  three-year  study  conducted  by  dental 
personnel  from  Indiana  University  and  the  U.S. 
Public  Health  Service  tested  the  annual  applica¬ 
tion  of  the  9  per  cent  SnF2 — ZrSi04  prophylaxis 
paste.®®  After  three  years  only  the  examiner  from 
Indiana  University  found  a  significant  reduction 
of  23  per  cent  DMFS  while  the  USPHS  examiner 
found  only  a  15  per  cent  DMFS  reduction.  The 
authors  point  out  that  several  studies  using  more 
frequent  brushing  intervals  have  consistently  been 
positive. 

In  summary,  the  15-20  per  cent  reduction  with 
prophylaxis  pastes  is  no  better  than  mouthrinsing 
programs  or  regular  use  of  fluoridated  dentifrices 
and  requires  greater  cost.  If  more  frequent  brush- 
ins  are  required  to  obtain  positive  results,  the 
advisability  of  brush-ins  as  a  public  measure  is 
dubious  for  caries  preventive  programs. 

EXPERIMENTAL  TOPICAL  FLUORIDE  AGENTS  AND 
MODALITIES 

Many  methods  of  increasing  the  fluoride  up¬ 
take,  depth  of  fluoride  penetration,  and  duration  of 
retention  have  been  suggested.^®  One  such  method 
uses  a  pretreatment  of  enamel  with  an  APF  solu- 
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tion  for  2  minutes  followed  by  a  topical  applica¬ 
tion  of  0.5  per  cent  aqueous  solution  of  SnFa  for  2 
minutes.  In  vitro  results  have  shown  that  the  com¬ 
bined  applications  give  greatly  increased  resist¬ 
ance  to  subsequent  acid  dissolution. Other 
methods  use  the  pretreatment  of  enamel  with  a 
very  weak  phosphoric  acid  solution  or  with 
aluminum  salt  solutions.  These  pretreatments 
have  been  shown  to  increase  the  fluoride  uptake 
of  the  subsequent  APF  application.  Although 
these  products  are  currently  available,  further 
studies  are  needed  to  document  the  clinical 
effectiveness. 

Ammonium  fluoride  at  pH  4.4  has  been  found  to 
give  greater  fluoride  uptake  than  APF."’^®’^^  In 
vitro  studies  with  a  1  per  cent  solution  of  titanium 
tetrafluoride  have  shown  that  a  glaze  may  be 
formed  on  the  surface  which  renders  the  enamel 
more  insoluable  to  acid  dissolution. In  a 
recent  clinical  study  using  titanium  tetrafluoride 
solution  applied  once  a  year,  a  reduction  in  DMFS 
of  50  per  cent  for  titanium  tetrafluoride  and  33 
per  cent  for  APF  when  compared  to  the  controls 
was  found. This  appears  to  be  a  very  promising 
approach  to  topical  fluoride  therapy. 

Other  vehicles  and  agents  which  are  being  in¬ 
vestigated  for  use  in  preventive  programs  include 
chewing  gum,  cavity  varnishes,  pit  and  fissure 
sealants,  fluoridated  prophylactic  cups  and  fluo¬ 
ride  impregnated  dental  floss.'*  Laboratory 
studies  have  shown  a  significant  fluoride  uptake 
with  the  use  of  fluoride  containing  dental  floss. 
This  floss  may  also  reduce  the  prevalence  of 
Streptococcus  mutans  on  the  proximal  surfaces.” 
A  new  “thixotropic”  gel  has  also  been  com¬ 
mercially  marketed  with  claims  of  superior 
properties  (Gel  ll-Pacemaker,  Gelution-Unitek 
Corp.).  Additional  clinical  studies  will  be  needed 
to  confirm  the  effectiveness  of  all  these  agents. 

SUMMARY 

Currently  the  most  widely  used  topical  fluoride 
agent  is  the  APF  gel.  Fluoride  gels  produce  cario- 
static  properties  which  are  as  effective  as  fluoride 
solutions  and  are  more  convenient  to  use  in  tray 
systems.  Semiannual  applications  of  SnF.j  and 
APF  solutions  or  gels  give  approximately  30  to  50 
per  cent  reduction  in  dental  caries  in  sub-optimally 
fluoridated  communities  and  20  to  25  per  cent 
reduction  in  fluoridated  communities.  The  bene¬ 


fits  are  additive  to  other  modes  of  fluoride  adminis¬ 
tration  including  water  fluoridation,  fluoride 
rinses,  or  dentifrices. 

In  children  with  clean  mouths,  a  pumice  pro¬ 
phylaxis  may  not  be  an  essential  part  of  a  topical 
fluoride  treatment.  If  the  children  brush  and  floss 
their  teeth  prior  to  the  topical  fluoride  it  may  result 
in  less  chairside  time  for  the  dentist  and  cost  to  the 
patients. 

In  adults  who  need  periodontal  scaling  and 
cleaning  of  teeth  but  have  minimal  or  no  caries, 
a  prophylaxis  using  fluoride  containing  paste 
may  be  adequate.  However,  the  fluoride-contain¬ 
ing  prophylaxis  paste  should  be  allowed  to  remain 
in  contact  with  the  teeth  for  several  minutes 
before  rinsing. 

Self-applications  of  a  0.6%  APF  gel  or  a  0.4% 
stannous  fluoride  gel  daily  is  highly  effective  in  the 
control  of  rampant  caries  and  nursing  bottle 
caries,  and  the  prevention  of  postirradiation  root 
caries.  The  fluoride  may  be  either  brushed  onto 
the  teeth  or  a  tray  may  be  used.  The  efficacy  of 
infrequent  (less  than  four  times  annually)  self¬ 
applications  of  topical  agents  is  questionable.  The 
stannous  fluoride  multiple  regime  appears  effec¬ 
tive  and  has  been  utilized  by  the  U.S.  Armed 
Services.  Some  of  the  newer  agents  and  modalities 
of  topical  fluoride  may  give  more  effective  cario- 
statis  in  the  future. 
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All  water 

is  not  created  equal 


...sothe  vttamiii/Slaorides  pediatricians  prescribe 
may  not  give  your  patients  the  Shioride  they  need. 


The  fixed-dose  vitamin/fluoride  supplements  that 
pediatricians  prescribe  for  your  patients  can  not  be 
adjusted  accurately  to  the  fluoride  content  of  your 
patients’  drinking  water.  If  a  pediatrician  tries  to  adjust 
fluoride  dosage,  he  may  be  giving  his  patient  too  much  or 
too  little  vitamin  supplement.  This  is  why  dental 
authorities  do  not  recognize  vitamin/fluoride 
combinations  as  an  effective  means  of  supplying  fluoride. 

But  there  is  something  you  can  do . . . 

. . .  Advise  your  patient’s  mother  tc  purchase  her  child’s 
vitamins  without  fluoride— and  to  supplement  these 
vitamins  with  Luride  which  can  be  accurately  adjusted  to 


the  fluoride  content  of  your  patient’s  drinking  water.  This 
assures  your  patient  of  getting  the  optimal  dosage  of  both 
vitamins  and  fluoride. 

Luride  sodium  fluoride  supplements  have  been  shown 
to  reduce  caries  up  to  60%.^  Luride  is  the  fluoride  tablet 
with  proven  evidence  of  topical  fluoride  uptake.’  Luride 
tablets  are  available  in  three  potencies  (1 .0  mg.,  0.5  mg., 
and  0.25  mg.)  so  you  can  titrate  fluoride  dosage 
accurately.  And  your  patients  can  choose  from  four 
delicious  fruit  flavors. 

Luride.  More  dentists  use  it  to  give  their  patients  extra 
fluoride  protection  than  any  other  fluoride  supplement. 


Contraindications:  LURIDE  Lozi-Tabs  are  contraindicated  when  the  fluoride  content  of  drinking  water  contains  0.3  ppm  F  or  more.  LURIDE  Half- 
Strength  Lozi-Tabs  and  LURIDE  Drops  are  contraindicated  when  the  drinking  water  exceeds  0.7  ppm  F.  Precaution:  Recommended  dosage  should 
not  be  exceeded  since  prolonged  over-dosage  may  result  in  dental  fluorosis.  Administration  and  Dosage:  1.  When  drinking  water  contains  less 
than  0.3  ppm  F:  age  three  and  over,  1.0  mg.  F  per  day;  under  age  three,  0.5  mg.  F  per  day.*  2.  When  drinking  water  contains  0.3  to  0.7  ppm  F 
inclusive:  age  three  and  over.  0.5  mg.  F  per  day;  under  three,  0.2  to  0.3  mg.  F  per  day.  3.  When  drinking  water  contains  over  0.7  ppm  F, 
fluoride  supplements  are  contraindicated.  LURIDE  is  available  in  tablet  strength  of  1.0  mg.  F,  0.5  mg.  F,  0.25  mg.  F,  and  as  LURIDE  Drops  (each 
drop  contain  0.1  mg.  F).  Supplied:  Drops:  40  ml.  drop-delivery  plastic  bottle.  Lozi-Tabs  chewable  lozenge-type  tablets:  bottles  of  120;  bottles  of 
1000  and  5000  for  dispensing  only,  available  in  cherry,  lemon,  lime,  orange  and  rainbow  assortment  flavors.  0.5  mg.  Lozi-Tabs  tablets  (half 
strength):  bottles  of  120,  bottles  of  1200  for  dispensing  only,  grape  flavored.  0.25  mg.  Lozi-iabs,  bottles  of  120,  vanilla  flavored.  LURIDE— SF 
1  mg.  Lozi-Tabs:  bottles  of  120. 

•Some  dental  authorities  now  recommend  0.25  mg.  F  daily  under  age  2. 

'Accepted  Dental  Therapeutics:  241,  1973-1974.  ^Aasenden,  R.,  and  Peebles,  T.C.:  Effects  of  Fluoride  Supplementation  from  Birth  on  Human  Deciduous  and  Per¬ 
manent  Teeth,  Archs  Oral  Biol  79:321,  1974.  ^Mellberg,  J.R.,  Nicholson,  C.R.,  and  Law,  F.E.:  Fluoride  Concentrations  in  Deciduous  Tooth  Enamel  of  Children 
Chewing  Sodium  Fluoride  Tablets,  J.  Dent  Res  57:551,  1972. 

NEW  LURIDE-  SF  (SPECIAL  FORMULA)  1.0  mg  tablets  are  now  available. 

This  formula  is  the  same  as  regular  Luride— except  it  contains  no  artificial  color  or  flavor. 


LURIDE  Drops  and  Loil-Tabs  Tablets 

(stancJaridized  socJium  fluoricje) 
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□  Prescription  pads 

□  More  information  about  Luride  Lozi-Tabs  and  Drops 
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DIVISION  COVQATE  PALMOLIVE  CO 

633  HIGHLAND  AVE.  NEEDHAM  MA  02194  USA 


STATE  ZIP 

Mail  to;  Hoyt  Laboratories,  633  Highland  Avenue,  Needham,  Massachusetts  02194 
—or  call  toll-free  (800)  225-37S6  Mass,  residents  call  collect  (617)444-8610 


A  2-second  lest 
that  con  moke  the 
time  between 
visits  less  painful 


can  improve  the  outlook  for  the  next  checkup 

A  survey  of  dentists  indicates  that  tooth  hypersensitivity  con  be 
found  in  every  seventh  patient  in  the  overage  general  practice.’ 

But  there  may  be  many  other  undiagnosed  patients  who  don't 
complain  because  they  consider  it  "normal"  or  unimportant. 

So  they  may  suffer  in  silence,  risking  the  possibility  of  more 
serious  pathology. 

Tooth  hypersensitivity  vs.  preventive  home  care 

Patients  with  sensitive  teeth  tend  to  avoid  brushing  sensitive 
areas.’  "This  appears  to  be  related  to  the  fear  of  causing  pain 
. . .  with  the  toothbrush."^  And  when,  for  any  reason,  "tooth- 
brushing  is  stopped  and  the  bacterial  mass  [within  the  plaque] 
is  allowed  to  accumulate . . .  clinical  signs  of  gingival  inflam¬ 
mation  become  apparent."^ 

A  2-second  test  for  tooth  hypersensitivity 

That's  why  diagnostic  testing  for  hypersensitivity— before  gingi¬ 
val  involvement— is  so  important.  A  2-second  jet  of  cold  air  or 
water,  or  contact  with  an  explorer,  will— in  the  absence  of  caries 
or  other  pathology— usually  elicit  on  involuntary  painful 
response  if  sensitivity  is  present. 

Treatment  is  often  simple  and  effective 

Fortunately,  home  treatment  with  SENSODYNE  is  highly  effec¬ 
tive.  Used  daily  in  place  of  a  regular  dentifrice,  SENSODYNE 
brings  substantial  relief  for  up  to  90  percent  of  patients  and  with 
good  to  complete  remission  of  pain  in  four  out  of  five  patients. 


Two  of  your 
best  weapons 
for  fighting  tooth 
hypersensitivity 


And  SENSODYNE  can  help  restore  the  plaque-control  benefits 
that  come  with  routine  brushing. 

References:  1.  Data  an  file.  Block  Drug  Company,  Inc.  2.  Abstract  of  the  Symposium 
on  Mechanisms  of  Pain  and  Sensitivity  in  the  Teeth  and  Supporting  Tissues,  Fairleigh 
Dickinson  University  Schooi  of  Dentistry,  Nov.  12-13,  1973,  p.  15.  3.  Goldman,  H.  M. 
and  Cohen,  D.  W. :  An  Introduction  to  Periodontia,  Fourth  Edition,  The  C.  V.  Mosby 
Company,  St.  Louis,  1969,  p.  74. 
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Self-Examination  for  Cancer.  See  page  47 


□  Preventive  and  Interceptive  Orthodontics 

□  Fluoride  Rinsing 
□  Arch  Length 
□  Tooth  Eruption  and  Ankylosis 

□  Early  Detection  of  Head  and  Neck  Cancer 

Using  Oral/Facial  Self-Examination 


J.  B.  LIPPINCOTT  COMPANY 
Philadelphia  •  Toronto 


The  term  vitamine "  was  coined 
in  191 1  by  an  American  bio¬ 
chemist,  Casimir  Funk,  who 
combined  the  word  vital"  with 
the  chemical  term  amine'.’  It  has 
since  been  proved  that  vitamins 
are  not  amines,  but  the  name 
has  stuck. 


It  is  ironic  that  many  of  the 
vegetables  highest  in  vitamin  C 
and  riboflavin  are  considered 
unappetizing  by  many  people. 
These  include  turnip  greens, 
kale,  chard,  mustard  greens, 
spinach,  watercress,  broccoli 
and  brussels  sprouts. 


A  tomato  is  botanically 
classified  as  a  berry! 


Available  on  your  , 
prescription  or  r 
recommendation  »  . 


AllbeewithC 


At  least  144  different 
quality  assurance  tests 
are  run  on  the  raw 
materials  and  manufactur¬ 
ing  steps  that  go  into 
Allbee®  with  C.  The  Mono¬ 
gram  'AHR  "  on  every 
capsule  is  your  assurance 
that  this  is  the  original  and 
genuine  Allbee®  with  C 
and  notan  imitation. 


High  Potency 
B-Complex  and 
Vitamin  C 
Formula 


PyfKtokin*  hydrechlendt  (B>)$  mg  * 
N>acin«mitf»  SO  mg  500^ 

Cai^iwm  p«ntMhtAa(t  10  mg  ^ 

Ascorb«  k4  (Vitgmm  C)  300  mg  lOOCA 

30  CAPSULES 
—  At»pOBINS"~^ 


A.U.  Robins  Company.  Richmond.  Va. 


[ROBINS 


For  more  information  circle  1  on  card. 


W^ve  conquered  the  one  biq  problem 
of  high-priced  Fluoride  rinses. 
The  high  price. 


Presenting 

Hifasi 


The  only  $1.00  home  care 
fluoride  rinse  with  the 


EXCLUSIVE  FRESHNESS 


Children  like  NaFRINSE... 

Our  specially  developed  wild-fruit  flavor  and  new 
lemon-lime  flavor  have  been  taste-tested  by  numerous 
children  with  excellent  results.  These  delicious  flavors 
help  to  maintain  their  daily  regimen  of  rinsing. 

Safety  plus... 

Every  bottle  of  NaFrinse  comes  complete  with  a 
child-proof  safety  cap,  a  graduated  dispensing 
cup  and  full  instructions  for  home  use  on 


GUARANTEE. 

NaFrinse,  and  only  NaFrinse  provides  your 
patient  with  the  freshest  possible  solution, 
because  the  sodium  fluoride  is  not  activated 
until  it  is  ready  for  use.  Therefore  the  shelf 
life  of  NaFrinse  is  indefinite.  You  and  your 
patient  are  assured  of  100%  freshness 
bottle  after  bottle. 

Now  available  in  four  forms: 
NaFrinse/ACIDULATED  oral  rinse  and 
systemic  supplement.  Acidulated  phosphate 
fluoride/low  pH;  for  daily  home  use. 
NaFrInse/NEUTRAL  —  for  topical 
application  only;  neutral  0.05%  sodium 
fluoride  dental  rinse  for  daily  home  use. 
NaFrinse/ PLAIN  —  no  coloring  or  flavor 
added;  neutral  0.05%  oral  rinse  for  topical 
application  only. 

NaFrinse/.2%  WEEKLY  —  neutral  sodium 
fluoride  dental  rinse  for  weekly  use.  Each 
bottle  sufficient  for  six  months  mouthrinsing. 

Necessary  protection  at  an 
affordable  price... 

High-priced  fluoride  rinses  add  unnecessarily  high 
costs  to  a  patient  fluoride  mouthrinse  program  — 
to  the  dentist  when  he  purchases  it,  and  to  the 
patient  when  it  is  prescribed. 

At  the  dentist’s  cost  of  $1.00  per  bottle,  it  is 
economically  feasible  to  give  NaFrinse  away.  For 
dentists  who  wish  to  prescribe,  NaFrinse  provides 
tremendous  savings  to  the  patients.  The  average 
cost  of  NaFrinse  at  the  pharmacy  is  approximately 
$1.75  per  bottle.  The  savings  is  compounded 
when  there  is  more  than  one  child  in  the  family. 


NDC  10733-571-16 
WARNING:  DO  NOT  SWALLOW 


Contents  SOOce 


^  SODIUM  FLUORIDE 

HOME  CARE  MOUTHRINSE 
WR CONTROL  OF  DENTAL  CAR** 

contains  0  05%  sodium  (luorido 
io  a  neutral  aqueous  solution 

FOR  MAXIMUM  RESULTS 
'JSE  THIS  MOUTHRINSE  EVERY  DAY 

directions 

(dispensing  cup  (furnished  with  W* 
with  NaFrinse  to  the  10cc-1ft" 
S^aduation  mark,  as  shown  embossed  o" 
^  column  of  the  cup.  (10cc  or  10ml  •* 
*('valent  to  2  teaspoonfuls.) 

'■Mw,  Fsaerai  (u.S  A  )  law  proh.biis 
Without  prtscfiptton 

*'°^f®rtts  of  the  cup  into  mouth.  ^ 
r  "Minute  swish  the  fluoride 
lorfh  tHe  teeth  as  well  as  back  i 
tsMk  the  spaces  between 

spit  out  the  solution:- do 

’"allow  it 

were  accidentally 
reaction  would  rWO 
IBiWiTW  P  O  BOX  17367 

PHILA.PAJfOS 
'll  215/978-6177 


Prevention  of 
dental  caries... 

To  combat  dental  caries  we  I  .S  V W  W 

must  resort  to  preventive  ® 

means  in  addition  to  repair _ 

and  replacement.  The  use  of  sodium  fluoride  has  maintained  a  position  of  preeminence,  and 
currently  remains  our  best  approach  to  prevention  of  caries. 

Prevention  through  fluoride  rinsing... 

The  prevention  of  dental  caries  through  mouthrinsing  has  been  demonstrated  in  numerous  studies  con¬ 
ducted  in  this  country  and  abroad.  A  fluoride  mouthrinse  program,  instituted  at  home  under  the  periodic 
supervision  of  the  dentist,  is  both  practical  and  effective  in  significantly  reducing  the  incidence  of  caries. 

For  more  information  circle  2  on  card. 


each  bottle. 

Topical  fluorides  for  adults . . . 

Individuals  who  are  prone  to  dental  caries 
should  be  given  a  vigorous  regimen  of  topical 
fluoride  applications.  Persons  who  are  under¬ 
going  or  have  undergone  therapeutic  irradiation, 
who  have  severe  xerostomia  or  who  may  develop 
cemental  caries  where  there  has  been  gingival 
recession  should  receive  multiple  and  frequent 
exposure  to  topically  applied  fluorides. 

for  prescribing  NaFRINSE.  . . 

Send  us  the  name  and  address  of  your  pharma¬ 
cist  or  ask  him  to  write  or  phone  for  NaFrinse. 
Prescription  pads  available  upon  request. 


ORACHEM 


PHAR/V\ACEUTICALS 


OraChem  Pharmaceuticals.  9990  Global  Road. 
Philadelphia,  PA  19115 

For  rush  orders  phone  toll-free,  1-800-523-4884. 
In  Pennsylvania  call  collect  (215)  978-6177. 

Mail  order  tO; 

OraChem 

9990  Global  Road,  Phila.,  PA  19115 

Rush  the  following  order  of  NaFrinse  at  $12.00  per 
case  prepaid.  (Each  case  contains  12  bottles).  The 
“daily”  bottles  contain  500  ml  each;  the  “weekly” 
bottles  contain  8  oz.  each. 

Number  of  Cases 


^ACIDULATED/ daily 


NEUTRAL/daily 


PLAIN/daily 


_.2%  WEEKLY 


Wild  Fruit 
.  Lemon-Lime 

Wild  Fruit 
_  Lemon-Lime 

Without  Coloring 
or  Flavor 

Wild  Fruit 
Lemon-Lime 


r~l  Check  enclosed  (deduct  2%)  □  Bill  me 


(For  faster  service,  please  use  street  address,  not  P  0  Box) 
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Now  from  Oral-B:..^ 


YOUR  CHOICE  OF  UNWAXED 
OR  WAXED  DENTAL  FLOSS 


IMPROVED  ORAL-B 
UNWAXED  SOFT-SPUN 
DENTAL  FLOSS 


New  and  improved 

more  strands  with  a  new  twist 
to  resist  fraying  and  breaking 
Unwaxed  and  unbonded 
for  thorough  sulcus  plaque 
removal  without  gingival  trauma 
Ideal  diameter 
thin  enough  to  pass  through 
tight  contacts  without  "snap” 


NEW  ORAL-B 
LITEWAX "  SOFT-SPUN 
DENTAL  FLOSS 

“Litewax”'“  coating 

more  than  a  "bit”... half  as  much 
as  others... just  enough  to 
pass  easily  between  tight  contacts 

“Soft-spun”  action 

flattens  in  use  for  more  thorough  surface 
contact  and  deeper  sulcus  cleansing 
Ideal  tor  new  floss  users 
and  for  all  patients  who  find 
unwaxed/unbonded  flosses  difficult  to  use 


ORAL-B  DENTAL  FLOSS  IN  UNIgaiE  NEW  IWCKS 

...easy-to-carry,  easy-to-hold,  easy-to-use  dispensers 
...available  wherever  ORAL-B  Tooth-Gum  Brushes  are  sold. 


For  information  on  professional  dispensing  units  at  minimal  cost,  contact  your  Oral-B 
representative  or  write  to:  Oral-B  Division  of  Cooper  Laboratories,  Inc.,  Wayne,  New  Jersey  07470. 


€)ral~B) 
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Trident:  a  sugariess 
alternative 


And  right  now,  thousands  of  your  colleagues 
recommend  and  give  Trident  to  their  patients. 

You  can  order  Trident  Sugarless  Gum  at  special 
professional  prices  available  only  to  dentists,  dental 
assistants,  and  dental  hygenists  by  completing  the 
order  form  below. 

WARNER  LAMBERT  COMPANY 

Morris  Plains,  New  Jersey  07950 


As  a  member  of  the  dental  profession,  you  know 
what  frequent  exposure  to  sugar  can  do  to  teeth. 
Sugarless  gum,  then,  is  a  viable  alternative  for  your 
patients  who  chew  gum.  i  i  i  i  i  ■ 


6  out  of  10  of  your  patients  chew  gum 


Trident*  Sugariess  Gum 

Available  in  5  great-tasting  flavors  including  Bubble  Gum 


Please  send  four  boxes  (24  packages  per  box)  of  (select  one) 

- Original  Flavor - Fruit - Spearmint - Cinnamon - Bubble  Gum  JPD-10-77 

Enclosed  is  a  check  for  $6.00. 

Ship  to: 


Name 


Office  Address 


City 

Enclose  check  for  $6.00  payable  to 
Trident  Professional  Offer 


State  Zip 

Mail  to:  Allow  6  to  8  weeks  for  delivery. 

Trident  Professional  Offer  Offer  valid  only  in  U.S.A.  and  Possessions. 
P.O.  Box  9014  Not  for  resale. 

St.  Paul  Minn.  55190  Offer  available  only  to  dental  professions. 


notice  to  contributors 


The  Journal  of  Preventive  Dentistry  is  the  official  organ  of 
The  National  Foundation  for  The  Preventions  of  Oral  Dis¬ 
eases.  It  is  designed  for  the  publication  of  Research 
papers  of  the  highest  quality  of  academic  excellence  as 
well  as  articles  pertaining  to  fields  of  interest  to  the 
practitioner  concerning  the  prevention  and  control  of  oral 
diseases. 

GENERAL  REQUIREMENTS:  All  manuscripts  must 
be  in  English.  They  should  be  typed  double-spaced  on 
one  side  of  standard  typewriter  paper,  leaving  wide  mar¬ 
gins.  While  every  effort  will  be  made  to  guard  against 
loss,  it  is  advised  that  authors  retain  copies  of  manu¬ 
scripts  submitted.  All  pages  should  be  numbered.  On 
page  1  the  author  should  give  his  present  address  in  full 
and  1  or  2  of  his  most  important  professional  affilia¬ 
tions. 

A  separate  fact  sheet  (250  words  maximum)  should 
be  included  specifying  the  article’s  most  important  facts 
or  findings.  It  is  suggested  that  research  papers  be 
divided  logically  into  sections  such  as:  Background, 
Method,  Materials,  Results,  and  Discussion. 

Dorland’s  Illustrated  Medical  Dictionary  (edition  24) 
and  Webster’s  New  International  Dictionary  (edition  3) 
should  be  used  as  standard  references.  Scientific  names 
for  drugs  should  be  used  when  possible.  Copyright  or 
trade  names  of  drugs  should  be  capitalized.  Units  of 
measurement,  e.g.,  dosage,  should  be  expressed  in  the 
metric  system.  Temperature  should  be  expressed  in 
degrees  Centigrade. 

ILLUSTRATIONS:  Black-and-white  illustrations  will 
be  reproduced  free  of  charge,  but  the  publisher  reserves 
the  right  to  establish  a  reasonable  limit  upon  the  num¬ 
ber.  Color  illustrations  are  welcome  for  consideration. 
Black-and-white  photographs  should  be  in  the  form  of 
glossy  prints.  These  should  not  be  defaced  in  any  way. 
Any  changes  desired  in  them  should  be  marked  on  a 
tissue  overlay.  This  should  be  done  before  it  is  pasted  to 
the  print,  since  it  is  important  not  to  mar  the  print  in 
any  way.  Also,  changes  may  be  indicated  on  a  separate 
sheet  of  paper.  Line  and  wash  drawings  should  be  on 
white  art  board,  with  lettering  in  black  India  ink  large 
enough  to  be  readable  after  necessary  reduction.  Do  not 
send  x-ray  film,  color  slides,  or  glass  plates. 

Do  not  send  large  or  bulky  illustrations;  glossy  repro¬ 
ductions  (approximately  5x7  inches)  should  be  pre¬ 
pared.  Instead  of  original  radiographs,  send  black-and- 
white  prints  of  the  correct  intensity  to  show  clearly  the 


pathology  to  be  illustrated.  Illustrations  should  be  num¬ 
bered,  the  tops  indicated,  and  the  author’s  name  and  the 
title  of  the  article  in  brief  should  appear  on  the  back. 
However,  this  should  be  done  lightly,  so  as  to  leave  no 
imprint  on  the  face  of  the  illustration. 

A  separate  typewritten  sheet  of  captions  for  the 
illustrations  should  be  supplied. 

QUOTED  MATERIAL  AND  BORROWED  ILLUS¬ 
TRATIONS:  If  the  author  has  used  any  material  that  has 
appeared  in  a  copyrighted  publication,  he  is  expected  to 
obtain  written  permission  from  both  the  publisher  and 
the  individual  quoted.  These  permission  letters  should 
accompany  the  article  at  the  time  that  it  is  submitted. 
Acknowledgment  of  the  sources  should  be  included  as 
footnotes  to  quotations  and  at  the  end  of  the  caption  in 
the  case  of  illustrations. 

REFERENCES:  A  bibliography  of  numbered  refer¬ 
ences  \r\alphabetic  order  should  appear  at  the  end  of  the 
manuscript  with  corresponding  numbering  in  the  text. 
Bibliographies  should  conform  to  the  style  of  the  Quar¬ 
terly  Cumulative  Index  Medicus. 

If  a  book:  Author’s  name,  title  of  book,  edition  (if 
there  is  more  than  one),  page  numbers  (if  it  is  wished  to 
direct  the  reader  to  a  specific  section  of  the  book),  city 
in  which  publisher  is  located,  publisher’s  name,  year  of 
publication  of  book,  in  the  order  named. 

If  an  article  in  a  journal:  Author’s  name,  title  of  arti¬ 
cle,  name  of  publication,  volume  number,  inclusive  page 
numbers  and  year  in  the  order  named. 

Each  item  in  the  references  should  be  checked  care¬ 
fully  for  accuracy  before  the  manuscript  is  submitted. 

REPRINTS  may  be  ordered  from  the  reprint  order 
form  sent  to  the  authors  with  galley  proofs.  There  will 
be  an  additional  charge  for  reprints  of  articles  containing 
color  illustrations. 

All  contributors  desiring  to  submit  articles  for  con¬ 
sideration  for  publication  should  send  the  original  typed 
manuscript  (carbon  copies  and  those  produced  on 
duplicating  machines  are  not  acceptable)  and  the  illus¬ 
trations  to  Herbert  Brilliant,  D.D.S.,  Editor,  The  Journal 
of  Preventive  Dentistry,  P.  O.  Box  2277,  Philadelphia, 
Pennsylvania  19103. 

All  proofs  and  reprint  orders  should  be  sent  to  Peter 
Dechnik,  Managing  Editor,  J.  B.  Lippincott  Company, 
East  Washington  Square,  Philadelphia,  Pennsylvania 
19105. 


Journal  of  Preventive  Dentistry  •  Vol.  4  •  No.  5  September  -  October  1977 


Preventive  and  Interceptive  Orthodontics: 

A  Critical  Review  and  the  Results  of  a  Clinical  Study 

Julian  D.  Freeman,  D.D.S.* 


It  has  been  a  long  standing  dream  of 
dentists,  even  before  there  was  a  spe¬ 
cialty  of  orthodontics  that  methods 
would  be  available  to  prevent  irregu¬ 
larities  of  the  teeth  and  dentofacial 
deformities.  As  the  field  of  ortho¬ 
dontics  has  developed  over  the  past  100 
years,  there  has  been  less  and  less 
hope  held  for  discovering  a  “magic 
builet"  which  would  largely  eliminate 
the  need  for  complete  corrective  ortho¬ 
dontics.  It  is  the  purpose  of  this  paper 
to  examine  some  of  the  issues  involved 
in  this  complex  and  controversial  area 
known  as  preventive  and  interceptive 
orthodontics.  Also,  the  findings  of  a  316 
year  descriptive  clinical  study  is  pre¬ 
sented. 

HISTORICAL  REVIEW  AND 
REVIEW  OF  LITERATURE 

It  is  not  surprising  that  19th  century 
dentists,  before  the  era  of  Mendel  and 
Darwin,  held  an  absolute  and  perfec¬ 
tionist  view  of  nature.  This  non¬ 
biologic  and  unscientific  view  perhaps 
reached  its  most  creative  expression 
in  the  writings  of  Bonwill,^  regarding 
ideal  articulation  of  the  natural  den¬ 
tition.  He  believed  that  every  part  of 
the  body  conformed  to  a  law  that  was 
in  harmony  with  geometry,  physics, 
and  mechanics.  He  was  a  true  man  of 
the  industrial  revolution  in  that  there 
was  an  ordered  universe  governed  by 
the  laws  of  Newton  and  mechanics. 
Hence,  non-ideal  occlusion  in  Bonwill’s 
view  was  thought  to  be  a  perversion 
of  nature.  In  this  approach,  all  in¬ 
dividuals  were  assumed  to  be  endowed 
with  the  potential  for  ideal  or  perfect 
traits  and  that  any  deviation  from  per¬ 
fection  was  simply  the  result  of  some 
interference  with  nature’s  master  plan. 

It  is  interesting  to  note  that  as  early 
as  1870,  McQuillen^'*  described  a 
familial  tendency  toward  irregularities 
of  the  teeth;  however,  there  is  no 
evidence  that  any  of  his  contemporaries 
took  these  findings  seriously  or  that 
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McQuillen  himself  had  any  real  under¬ 
standing  of  the  full  significance  of 
his  theories.  This  was  evident  at  the 
turn  of  the  century  when  Angle^  and 
Wallace®®  held  that  abnormal  function 
was  the  principle  causative  factor  in 
preventing  the  full  expression  of  the 
individual's  potential  for  perfect  “bal¬ 
ance  and  harmony”  in  the  dentofacial 
structures.  The  removing  or  adding  of 
functional  stimulation  was  thought  to  be 
the  solution  to  the  problem  of  mal¬ 
occlusion.  This  idea  reached  its  peak 
during  the  late  I930's  in  the  writings  of 
Rogers.®®-®®  It  is  still  a  point  of  view 
with  a  number  of  adherents  of  which 
perhaps  the  most  notable  is  Fran- 
kel.'^-®®  The  work  of  Stockard  and 
Johnson,®®  with  the  cross  breeding  of 
dogs  in  the  I940's  almost  totally  re¬ 
versed  the  thinking  of  orthodontics 
regarding  the  heritability  of  dentofacial 
traits.  Further  research  utilizing  the 
twin  study  method  in  the  1950' 
gave  added  strength  to  the  widely  ac¬ 
cepted  belief  that  malocclusion  is  either 
directly  or  indirectly  the  result  of 
genetic  factors.  Research  in  the  I960's 
indicated  that  the  mode  of  inheritance 
of  dentofacial  traits  actually  followed  a 
complex,  polygenic  pattern.®®  From 
this  information  a  fatalistic  attitude 
developed  in  clinical  orthodontics.  For 
at  least  the  past  25  years,  orthodontists 
have,  with  some  justification,  utilized 
a  mechanistic  approach  rather  than  a 
presumably  biologic  approach  to  treat¬ 
ing  malocclusion.  It  is  most  interest¬ 
ing  to  observe  that  as  we  learn  more 
about  the  mechanisms  and  deter¬ 
minants  of  craniofacial  growth  and 
development,  there  is  considerable  ap¬ 
peal  in  Moss'^'-*"*  functional  matrix 
concept.  This  pattern  of  thinking  is 
making  some  clinical  orthodontists 
re-examine  the  earlier  approaches  to 
interceptive  treatment  that  are  still 
popular  in  certain  piuls  of  Europe.®*-®®-®*’®® 
As  early  as  the  first  century  A.D., 
Celsus®  wrote  about  the  efficacy  of 
extracting  over-retained  primary  teeth 
in  order  to  allow  the  permanent  teeth 
to  erupt  into  more  favorable  posi¬ 
tions  in  the  arch.  Thus,  the  im¬ 
portance  of  a  normally  developing 


transitional  dentition  for  the  normal 
development  of  the  permanent  denti¬ 
tion  has  been  known  for  at  least  1976 
years.  Although  space  maintenance  had 
been  popularized  by  Sippy®®-®®  in  the 
late  20's  and  Willett®®  in  the  early 
30's  it  was  not  until  the  study  of 
Ungar®®  in  1938  that  it  was  definitively 
shown  that  arch  perimeter  loss  was  due 
to  the  premature  loss  of  primary  teeth. 
Ast’s  study  of  the  Newburgh,  New 
York  population  reported  significantly 
fewer  lost  teeth  than  the  Kingston, 
New  York  population  and  a  reduction 
of  malocclusion  of  approximately  6.7%. ® 
This  was  attributed  to  a  lessened  DMF 
caries  experience  and  reduced  pre¬ 
mature  loss  of  permanent  molars  in  the 
water  fluoridated  area. 

The  single  most  important  principle 
underlying  all  of  the  other  concepts 
regarding  preventive  and  interceptive 
orthodontics  is  the  simple  truth  that  it 
is  absolutely  essential  to  have  a  normal 
primary  and  “mixed”  dentition  as  well 
as  a  normal  transition  between  the  pri¬ 
mary,  “mixed,”  and  permanent  den¬ 
titions  in  order  to  ultimately  have  a 
normal  adult  dentition.  If  man  were 
not  diphyodont  there  would  be  little 
potential  for  preventive  and  intercep¬ 
tive  orthodontics.  Not  only  is  it  a  fact 
that  man  has  more  than  one  set  of  teeth 
an  important  consideration,  but  the  fact 
remains  that  the  time  interval  between 
the  development  of  the  primary  denti¬ 
tion  and  the  permanent  dentition  is  a 
long  period  (approximately  IWi  years) 
is  also  important.  During  this  long 
period  there  is  much  time  for  untoward 
changes  to  take  place  in  the  positions 
and  functions  of  the  unerupted  and 
erupted  permanent  teeth. 

Perhaps  the  second  most  important 
underlying  concept  of  preventive  and 
interceptive  orthodontics  is  that  the 
arrangement  and  configuration  of  the 
teeth  and  dental  arches  are  in  a  highly 
delicate  yet  dynamic  equilibrium,  which 
can  easily  be  disturbed  by  interfer¬ 
ing  with  the  forces  which  maintain 
this  equilibrium.  To  make  this  matter 
even  more  complex,  the  dental  ap¬ 
paratus  which  is  in  delicate  balance  is 
also  growing,  developing  and  maturing 
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at  the  same  time.  During  this  IV/i 
year  development  period,  teeth  are 
continuously  erupting.  Although,  the 
actual  eruptive  force  has  never  been 
measured,  from  clinical  experience  it 
appears  that  only  a  fraction  of  a  gram 
is  enough  force  to  inhibit  tooth  erup¬ 
tion.  Other  forces  involved  in  this 
equilibrium  are  the  muscle  forces,  the 
forces  of  occlusion,  the  gingival  fiber 
apparatus  and  probably  others  that  are 
not  too  well  understood.  In  essence, 
preventive  and  interceptive  orthodon¬ 
tics  is  the  guidance  and  supervision 
of  growth  and  development  of  the 
dentition.  The  sequence  of  eruption, 
timing  of  eruption  and  the  normal 
dimensional  changes  in  the  develop¬ 
ment  of  the  dentition  are  all  important 
considerations.  Early  loss  of  primary 
teeth  is  the  most  common  local  dis¬ 
turbance  leading  to  a  malocclusion.'* 
Normally,  there  is  just  enough  room 
in  the  dental  arches  for  the  succes- 
sional  dentition.  The  early  correction 
of  certain  types  of  malocclusions. 

crossbites,  is  believed  to  enhance 
the  development  of  the  dentition,  often 
eliminating  the  need  for  future  treat¬ 
ment. 

If  it  has  become  axiomatic  in  dental 
medicine  that  in  order  to  obtain  a 
normal  permanent  dentition  it  is  essen¬ 
tial  to  have  a  normal  transition  from 
the  primary  dentition,  why  has  the  topic 
of  preventive  and  interceptive  ortho¬ 
dontics  become  so  controversial?  As 
always,  controversy  stems  from  exag¬ 
gerated  claims  at  both  poles.  One 
group  claims  that  almost  all  maloc¬ 
clusions  can  be  prevented  or  inter¬ 
cepted.**'*  while  another  group  counters 
that  almost  no  malocclusions  are  pre¬ 
ventable.*'*  Logic  alone  dictates  that 
the  truth  lies  somewhere  between  these 
polar  views.  Much  of  the  problem  arises 
from  the  literature  which  is  replete^“*- 

10-  M. IG. 24. 2K. 30-30. 39.40.45.47. .50. 6 1.62, 64 .67,68 

with  articles  describing  “early  treat¬ 
ment”  or  interceptive  orthodontics, 
whether  it  be  serial  extraction,  class 
II  therapy,  class  III  therapy,  correc¬ 
tion  of  crossbites,  or  habit  control. 
Yet,  there  has  only  been  one  long 
term  longitudinal  follow-up  study  de¬ 
scribing  the  methods  of  treatment  and 
which  segment  of  the  population  that 
truly  benefitted  from  preventive  and 
interceptive  orthodontics.  This  was  re¬ 
ported  by  Popovich  and  Thompson 
in  1972.^®  In  addition,  part  of  the 
controversy  lies  in  the  requiring  of 
more  precise  definitions  and  methods 
of  patient  evaluation,  since  each  author 
presents  a  slightly  modified  view  of 


interceptive  orthodontics  based  on  his 
own  clinical  success  or  failure. 

It  is  the  author's  purpose  to  offer 
operational  definitions  of  preventive 
and  interceptive  orthodontics,  demon¬ 
strate  clinical  methods  used  with  these 
definitions  and  offer  descriptive  epi¬ 
demiologic  data  derived  from  a  clinical 
study  which  might  help  others  estimate 
the  need  and  demand  for  this  type 
of  service.  The  results  reported  here 
are  the  experience  over  a  three  and 
one  half  year  period  with  a  preventive 
and  interceptive  orthodontic  teaching 
clinic  for  the  pre-doctoral  program  at 
the  University  of  Pennsylvania  School 
of  Dental  Medicine. 

DEFINITIONS 

According  to  Graber^*  preventive 
orthodontics  is:  "The  primary  charge 
to  the  dentist  who  would  render  pre¬ 
ventive  orthodontic  service  is  that  he 
strive  to  maintain  a  normal  occlusion 
for  that  particular  age.  .  .  .  The  pre¬ 
ventive  group  includes  all  patients  in 
a  patient  education  program.  Such 
things  as  space  control,  space  main¬ 
tenance  and  space  regaining,  main¬ 
tenance  of  a  quadrant  tooth-shedding 
time  table,  functional  analysis  and  oral 
habit  check-up.  muscle  exercises, 
caries  control,  prevention  of  Milwaukee 
brace  damage,  and  so  forth,  are  part 
of  the  preventive  group.” 

As  concerns  interceptive  orthodon¬ 
tics:  “Interceptive  procedures  are  re¬ 
quired  for  developing  basal  dysplasias 
(orthopedic  guidance),  cleft  palate 
problems,  anterior  diastemas,  habit 
problems,  arch  length  deficiency  prob¬ 
lems,  and  so  forth.  Here  such  things 
as  habit  appliances,  space  regainers, 
occlusal  equilibration,  slicing,  stripping 
and  serial  extraction  procedures  are 
important.  .  .  .” 

In  further  differentiating  preventive 
from  interceptive  orthodontics  Graber 
goes  on  to  state:  “For  preventive 
orthodontics,  the  occlusion  was  within 
normal  limits  at  that  time,  and  those 
procedures  were  intended  to  keep 
it  that  way.  Interceptive  orthodontics 
actually  “intercepts”  a  malocclusion 
that  has  already  developed  or  is  devel¬ 
oping.  and  the  goal  is  to  restore  a 
normal  occlusion.  .  .  .  The  differ¬ 
ence  between  preventive  and  inter¬ 
ceptive  orthodontics  lies  in  the  timing 
of  services  rendered.  In  interceptive 
orthodontics  the  dentist  is  dealing  with 
malocclusion  as  a  fait  accompli,  at 
least  to  a  minor  degree.  If  he  renders 
the  proper  service  with  dispatch, 
autonomous  adjustment  will  restore 


normal  occlusion.  If  he  waits  too  long, 
then  there  is  no  question  that  he  must 
resort  to  the  limited  corrective  ortho¬ 
dontic  procedures.” 

Popovich  and  Thompson's^**  defini¬ 
tions  are  similar  to  Grabers',  but 
grouped  somewhat  differently.  For  ex¬ 
ample,  preventive  orthodontics  is  any 
action  taken  to  preserve  the  integrity 
of  a  normal  occlusion  (all  aspects  of 
preventive  dentistry).  Interceptive 
orthodontic  treatment  is  defined  as 
procedures  that  eliminate  or  reduce 
the  severity  of  a  developing  maloc¬ 
clusion.  Interceptive  orthodontic  treat¬ 
ment  included  habit  consultation,  con¬ 
sultations  concerning  operative  work, 
removal  of  supernumerary  teeth,  oc¬ 
clusal  equilibration,  slicing  of  mesial 
surfaces  of  deciduous  cuspids,  inser¬ 
tion  of  fixed  and  removable  space 
maintainers,  space  regainers,  labial 
shields,  frenectomies,  swallowing  exer¬ 
cises.  and  extraction  of  deciduous 
and  permanent  teeth  as  part  of  serial 
extraction  procedures,  over-retention 
of  deciduous  teeth  and  pathology. 
Additionally  interceptive,  plus  com¬ 
pound  treatment  was  made  up  of  all 
forms  of  interceptive  methods  and  more 
complex  treatment  which  included  bite 
planes,  expansion  plates,  monoblocs, 
labial  or  lingual  arch  wires,  cervical 
headgear,  partial  bands,  full  bands 
upper  and/or  lower.  The  other  category 
of  compound  treatment  included  all  the 
more  complex  forms  of  treatment  with¬ 
out  any  interceptive  procedures. 

Popovich  and  Thompson  found  that 
almost  73%  of  the  children  with  Class 
1  malocclusion  have  a  balanced  skele¬ 
tal  pattern,  and  therefore  a  higher  per¬ 
centage  of  them  should  respond  to  inter¬ 
ceptive  treatment  alone.  This  was  sup¬ 
ported  when  89.5%  of  those  patients 
responding  to  “interceptive  procedures 
only”  were  Class  I  (extraction  and 
non-extraction  cases).  If  one  were 
to  include  only  the  Class  I  non-ex- 
traction  cases  then  the  percentage 
that  responded  favorably  would  be 
approximately  74%. 

With  this  information  already  avail¬ 
able,  it  was  possible  to  become  more 
selective  in  the  case  types  to  be  ac¬ 
cepted  into  our  preventive  and  inter¬ 
ceptive  orthodontic  program.  As  a  re¬ 
sult,  from  the  outset  it  was  decided 
that  the  following  characteristics  had  to 
be  present  in  the  selection  of  patients 
who  would  benefit  from  preventive  and 
interceptive  orthodontic  procedures: 
(1)  the  patient  had  a  primary  or  transi¬ 
tional  dentition  (2)  the  patient  was  still 
growing  (3)  there  was  no  basal  bone 
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Fig.  1.  Computer  form  #115. 


dysplasia  (Class  I  pattern)  (4)  there 
was  only  one  occlusal  characteristic 
present  (according  to  the  orthogonal 
analysis)  (5)  there  would  be  a  minimal 
appliance  therapy  (if  fixed  appliances, 
no  more  than  6  bands  in  either  arch) 
(6)  short  treatment  time  anticipated 
(approximately  one  year)  (7)  at  the  end 
of  treatment  the  occlusion  would  be 
acceptable  (8)  no  further  treatment 
would  be  necessary  to  gain  acceptable 
occlusion  (9)  the  malocclusion  was 
not  potentially  self-correcting. 

More  specifically,  the  following  types 
of  problems  had  to  be  defined  for 
preventive  and  interceptive  ortho¬ 
dontics.  The  term  preventive  ortho¬ 
dontics  applies  to  the  elimination  of 
factors  which  may  lead  to  malocclusion 
in  an  otherwise  normally  developing 
dentition.  Along  with  preventive  and 
restorative  dentistry,  space  mainte¬ 
nance  must  be  considered  when  there 
is  premature  loss  of  primary  molars, 
first  permanent  molars,  or  any  of  the 
permanent  incisors.  In  addition,  super¬ 
numerary,  ankylosed  or  over  retained 
primary  teeth  should  be  extracted  in 
order  to  insure  the  normal  eruption 
of  the  permanent  successors.  Guidance 
of  eruption  is  considered  preventive 
orthodontics  in  minimally  crowded 
dentitions.  This  includes  the  predic¬ 
tion  as  well  as  the  implementation, 
whether  it  be  the  slicing  of  the  inter- 
proximal  surfaces  of  the  primary  teeth 
according  to  Hotz‘^“  or  the  insertion 
of  a  lingual  arch  according  to  Nance.^*^ 

In  contrast,  interceptive  or  correc¬ 
tive  orthodontics  pertains  to  an  already 
existing  malocclusion.  It  is  important 
to  state  emphatically  that  the  pre¬ 
ventive  and  interceptive  orthodontics 
being  discussed  here  should  not  be 
confused  with  what  modern  ortho¬ 
dontists  frequently  refer  to  as  “early 
treatment”  which  is  usually  under¬ 
stood  that  a  second  phase  of  treatment 
will  be  required  and  that  the  goal  of 
the  first  treatment  phase  is  to  merely 
lessen  the  severity  of  the  problem.  In 
our  view,  the  goal  of  preventive  and 
interceptive  orthodontics  is  to  totally 
eliminate  the  need  for  further  treat¬ 
ment.  This  is  the  reason  for  not  includ¬ 
ing  extraction.  Class  II,  or  Class  III 
modalities  as  outlined  by  Popovich, 
Thompson  and  Graber  since  these 
invariably  require  a  second  phase  of 
treatment.  It  therefore  becomes  neces¬ 
sary  to  modify  and  redistribute  the 
“interceptive  only”  category  in  order 
to  achieve  our  own  objectives.  For 
example,  alignment  problems  include 
space  maintaining,  and  space  regaining 


when  preventive  measures  were  not 
started  at  the  proper  time.  This  refers 
to  the  posterior  as  well  as  the  anterior 
segments  of  the  dentition.  Anterior 
diastemata  were  consolidated  when 
there  was  insufficient  room  in  the 
arch  form  for  an  erupting  permanent 
tooth.  Generalized  anterior  inter-dental 
spacing  was  consolidated  in  Class  I 
anterior  protrusions,  in  order  to  achieve 
a  more  normal  overjet  configuration. 
Although  commonly  thought  of  as  exist¬ 
ing  solely  in  the  maxilla,  the  man¬ 
dibular  dentition  can  also  exhibit  a 
Class  I  type  of  protrusion  with  spacing. 
In  addition  to  anterior  protrusions, 
anterior  crossbites  and  Vz  cusp  ClasjS 
II  molar  relationships  are  the  other 
occlusal  mal-relationships  corrected  in 
the  sagittal  plane.  This  should  not 
be  confused  with  crossbites  in  the  buc¬ 
cal  segments  which  encompass  the 
transverse  plane,  being  either  uni¬ 
lateral  or  bilateral  in  nature.  The  ver¬ 
tical  component  comprises  anterior 
deep  bites,  posterior  open  bites,  and 
anterior  open  bites.  Frenectomies  were 
not  performed. 

Although  these  categories  describe 
the  occlusal  relationships  that  are  most 
amenable  to  preventive  and  intercep¬ 
tive  orthodontics,  other  factors  were 
considered  in  the  selection  of  patients 
into  the  Clinic.  The  oral  hygiene  had 
to  be  reasonably  good  and  any  hard  or 
soft  tissue  pathology  had  to  be  under 
control.  Also,  the  expressed  interest 
and  potential  cooperation  of  the  patient 
was  an  extremely  important  considera¬ 
tion. 


METHOD  OF  PATIENT  EVALUATION 
AND  TREATMENT 

Once  the  criteria  for  patient  selec¬ 
tion  had  been  finalized,  the  next  step 
was  the  establishment  of  a  reliable 
means  for  patient  evaluation  and 
an  efficient  method  for  the  retrieval 
of  this  computerized  information.  This 
was  significant  since  the  evaluation  it¬ 
self  fulfilled  three  functions  simul¬ 
taneously,  i.e.  providing  a  teaching 
format  for  undergraduate  and  graduate 
students  in  the  recognition  of  mal¬ 
occlusion;  providing  a  patient  popula¬ 
tion  for  the  various  Orthodontic  Clinics 
within  the  department;  and  to  provide 
epidemeologic  information  about  the 
characteristics  of  occlusion  as  pre¬ 
sented  by  a  demand  population  within 
a  50  mile  radius  of  the  Philadelphia 
metropolitan  area.  The  reliability  of  the 
Orthogonal  Analysis  was  demonstrated 
by  Rekow^^  who  stated  that  decisions 
based  on  the  Orthogonal  Analysis 
alone,  proved  to  be  11%  accurate 
compared  with  the  decisions  made  after 
complete  orthodontic  records  were 
analyzed.  Since  Rekow  did  not  utilize 
any  initial  radiographs,  it  was  felt 
that  this  percentage  could  be  aug¬ 
mented  with  the  taking  of  a  pano- 
graphic  film  of  each  patient  to  be 
evaluated.  When  coupled  with  a  com¬ 
puterized  format  of  the  Orthogonal 
Analysis  (#115)  (Fig.  I)  a  more 
accurate  patient  profile  would  become 
obtainable  which  could  accurately  be 
retrieved  at  a  later  date.  Although 
these  items  are  critical  for  the  evalua- 
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Child's  Name 


UNIVERSITY  OF  PENNSYLVANIA 
DEPARTMENT  OF  ORTHODONTICS 
PRELIMINARY  ORTHODONTIC  EVALUATION 

Date 


YOUR  CHILD  HAS  A: 

□  Good  Occlusion  (Correct  bite) 

□  Slight  Malocclusion  (Irregularities  of  the  teeth  or  jaws) 

□  Moderate  Malocclusion 

□  Extreme  Malocclusion 


□  Protrusion 

□  Deep  Bite 

□  Open  Bite 

pother _ 


THE  MALOCCLUSION  IS  CHARACTERIZED  BY: 

D  Crowding 

□  Spacing 

□  Cross-bite 

Anterior  (Front) 

Posterior  (Back) 

WITH  ORTHODONTIC  TREATMENT  (BRACES)  YOUR  CHILD  WOULD: 

□  Not  profit  in  the  long  run 

□  Profit  a  little 
a  Profit 

□  Profit  greatly 

IF  TREATMENT  IS  NEEDED  IT  SHOULD  BE  STARTED  IN: 

Q  6  months 
O  1  year 
O  2  years 

□  3  or  more  years 

Your  child's  evaluation  form  will  be  filed  with  those  children  seeking 
orthodontic  care  in  our  department. 

THE  CHANCES  OF  YOUR  CHILD  BEING  CALLED  FOR  FUTHER  EVALUATION  ARE: 

□  No  chance 

□  Fair 

□  Good 

□  Excellent 

_ consider  seeking  care  from  a 


If  not  called  by  us  by _ 

private  orthodontist. 

The  average  cost  of  orthodontic  treatment  in  our  clinic  is  $900.00 

OTHER  DENTAL  CARE  THAT  WE  FEEL  YOUR  CHILD  SHOULD  HAVE  AT  THIS  TIME: 

D  Treatment  for  dental  caries 
□  Oral  Hygiene  instruction 


Initials 


Fig.  2.  The  written  report  of  the  orthodontic  evaluation  given  to  the  parent  at  the  conclusion 
of  the  examination,  a  copy  of  which  is  retained  in  the  patient's  folder. 


tion  process,  other  additional  forms  are 
utilized. 

Sequentially,  at  this  first  visit,  the 
health  history  form  is  completed  after 
which  the  panoramic  radiograph  is 
taken.  A  third  year  dental  student 
performs  the  initial  clinical  examina¬ 
tion,  completing  the  #115  form  in  pen¬ 
cil.  These  pencil  marks  are  converted 
to  ink  by  one  of  the  orthodontic 
faculty  members  as  he  reviews  the 
student's  selections.  The  only  section 
not  completed  is  that  labelled  “disposi¬ 
tion.”  The  student  then  apprises  the 
parent  of  his  findings  and  also  gives 


the  parent  a  written  report  in  language 
that  a  lay  person  is  able  to  under¬ 
stand  (Fig.  2).  On  a  weekly  basis 
the  orthodontic  faculty  member  in 
charge  of  patient  selection  then  com¬ 
pletes  the  disposition  section.  The  in¬ 
formation  is  now  ready  to  be  key 
punched  and  stored  in  the  IBM  3600 
computer  data  bank.  This  decision 
process  is  made  easier  by  the  rather 
homogeneous  assessment  of  the  criteria 
since  all  6  faculty  members  attended 
the  same  post-doctoral  orthodontic  pro¬ 
gram;  all  having  a  similar  philosophy 
and  outlook.  Once  a  patient  is  selected 


for  treatment  in  the  Preventive  and 
Interceptive  Orthodontics  Clinic,  com¬ 
plete  records  are  taken  by  specially 
trained  dental  auxiliaries.  These  in¬ 
clude  models,  a  panographic  radiograph 
with  supplemental  films,  a  lateral 
cephalogram,  extra-oral  polaroid  pho¬ 
tographs,  and  intra-oral  kodachrome 
films.  Again,  a  third  year  dental 
student  does  the  case  work-up  as 
outlined  in  the  appropriate  chapters 
of  Graber's  text.^**  The  case  is  then 
presented  to  the  assigned  orthodontic 
faculty  member.  This  is  standard  pro¬ 
cedure  and  performed  on  all  patients 
prior  to  the  commencement  of  any 
mechano-therapy. 

After  analyzing  the  records,  a  treat¬ 
ment  plan  is  formulated  for  those 
patients  who  could  benefit  from  preven¬ 
tive  and  interceptive  orthodontics.  The 
integration  of  other  dental  services 
becomes  crucial  so  as  not  to  need¬ 
lessly  delay  the  starting  of  treatment. 
The  patient's  dental  health  continu¬ 
ously  improves  at  a  steady,  unimpeded, 
coordinated  schedule.  Annual  records 
are  compiled  during  therapy. 

The  design  of  the  appliances  must 
be  efficient,  uncomplicated,  and  dur¬ 
able,  since  the  Preventive  and  Inter¬ 
ceptive  Orthodontic  Clinic  provides 
the  teaching  format  for  the  third  year 
dental  students.  In  order  to  minimize 
time  that  might  be  spent  on  poorly 
fabricated  appliances  and  maximize 
the  time  allocated  for  the  treatment  of 
patients,  the  Clinic  employs  two  full 
time  orthodontic  laboratory  techni¬ 
cians.  Virtually  all  the  appliances  are 
constructed  indirectly.  Fixed,  bilateral, 
soldered  lingual  arches  are  used'  for 
space  maintaining  situations  (preven¬ 
tive  orthodontics),  regardless  of  uni¬ 
lateral  or  bilateral  loss  of  primary 
molars  (Fig.  3).  In  the  maxillary  denti¬ 
tion  the  design  is  after  Nance.  The 
fixed  soldered  method  of  treatment 
was  sustained  by  Hill,  C.J.  et  al.^^ 
when  comparing  all  varieties  of  space 
management:  Le.  fixed,  removable,  uni¬ 
lateral  and  bilateral  appliances.  Rela¬ 
tive  ease  of  clinical  manipulation,  chair 
time  and  durability  were  the  reasons 
attributed  to  the  soldered  fixed  lingual 
arches  overall  success  rate.  Hawley 
removable  appliances  designed  with 
finger  springs  or  jackscrews,  were  usu¬ 
ally  used  to  regain  and  close  space. 
Removable  appliances  with  posterior 
bite  planes  incorporating  expansion 
screws  that  were  activated  once  every 
three  days,  resolved  most  of  the  bi¬ 
lateral  maxillary  palatal  crossbites 
(Fig.  4).  Unilateral  crossbites  were 
(continued  on  page  12) 
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In  repeated  clinical  studies,'*^  the  Phos-Flur  formula  has  consistently 
shown  significant  caries  reductions— an  important  reason  we’re  the  leading 
fluoride  rinse.  Add  to  this:  Great-tasting  flavors  (lime,  cherry,  orange)— 
the  fact  that  Phos-Flur  can  be  used  systemically  in  fluoride -deficient  areas 
(0.0-0. 7  ppm  F)— the  fact  that  no  adverse  reactions  have  ever  been 
reported— and  a  convenient,  unbreakable  bottle.  No  wonder  more 
dentists  prescribe  Phos-Flur  than  any  other  home  rinse. 

Brief  Summary 

Composition:  Each  teaspoonful  (5  ml.)  contains  1.0  milligram  fluoride  ion  (from  2.2  mg. 
sodium  fluoride)  in  an  M/10  phosphate  solution  at  pH  4  in  lime,  orange  or  cherry  flavor. 
Contraindications:  Do  not  swallow  in  areas  where  the  drinking  water  contains  more  than 
0.7  ppm  F.  Precaution:  Recommended  systemic  dosage  should  not  be  exceeded,  as  pro¬ 
longed  overdosage  may  result  in  dental  fluorosis.  Dosage  and  Administration:  Children 
age  3  and  over— preferably  at  bedtime  after  brushing  teeth.  In  areas  where  drinking  water 
is  devoid  of  fluoride  (0-0.3  ppm),  one  teaspoonful  (5  ml.)  to  be  rinsed  around  and  between 
the  teeth  for  one  minute  before  swallowing.  When  drinking  water  contains  0.4  to  0.7  ppm  F, 
reduce  dose  to  one-half  a  teaspoonful.  When  drinking  water  contains  more  than  0.7  ppm  F, 
one  teaspoonful  (5  ml.)  to  be  rinsed  around  and  between  teeth  for  one  minute,  then 
expectorate.  Do  not  eat,  drink  or  rinse  mouth  for  at  least  15  minutes  afterward.  How 
Supplied:  250  ml.  and  500  ml.  plastic  bottles.  Choice  of  orange,  cherry  and  lime  flavors. 

CAUTION:  Federal  (U.S.A.)  law  prohibits  dispensing  without  prescription. 

KEEP  OUT  OF  THE  REACH  OF  CHILDREN 

'Aasenden,  et  al..  Effects  of  Daily  Rinsing  and  Ingestion  of  Fluoride  Solutions  Upon  Dental 
Caries  and  Enamel  Fluoride,  Arch.  Oral  Biol.  17:  1705-1714,  1972.  ^Frankl,  S.N.,  et  al..  The  Topical 
Anticariogenic  Effect  of  Daily  Rinsing  with  an  Acidulated  Fluoride  Phosphate  Solution,  JADA  85: 
1972.  3Finn,  S.B.,  et  al..  The  Clinical  Cariostatic  Effectiveness  of  Two  Concentrations  of 
Acidulated  Phosphate-Fluoride  Mouthwash,  JADA  90:  1975.  « 
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ORAL  RINSE  AND  SYSTEMIC  SUPPLEMENT. 

brand  of  acidulated  phosphate  fluoride 
Each  teaspoonful  (5  ml.)  contains  1.0  mg. fluoride 
ion  (from  2.2  mg.  sodium  fluoride)  in  an  M/10 
phosphate  lime,  orange  or  cherry  flavored  liquid 
at  pH  4. 


HOYT  LABORATORIES,  P.O.  Box  436,  Needham,  Mass.  02192 
Please  send  me: 

PHOS-FLUR®  Oral  Rinse/Supplement  (brand  of  acidulated 
phosphate  fluoride) 

□  Cherry  □  Lime  □  Orange 

_ Dozen  250  ml.  bottles  @  $25.80  per  dozen 

_ Dozen  500  ml.  bottles  @  $46.80  per  dozen 

_ Dozen  30  ml.  starter-size  bottles  at  special 

professional  price  of  $3.96  per  dozen 
_ _Free  prescription  pads  and  product  information 


(Print  or  type) 


(Please  initial  above) 


CITY _  STATE _ ZIP  CODE - 

□  Send  bill  □  Check  or  money  order  enclosed 
For  faster  service  call  toll-free  (800)  225-3756 
Mass,  residents  call  collect  (617)  444-8610 
CUSTOMER  # 


Figs.  3A-C.  Preventive  orthodontics:  A 
(Top)  The  premature  loss  of  the  man¬ 
dibular  left  primary  first  molar.  B  (Center) 
The  insertion  of  a  bilateral,  fixed,  soldered, 
lingual,  arch.  C  (Bottom)  The  removal  of  the 
lingual  arch  upon  the  eruption  of  the  man¬ 
dibular  left  permanent  first  premolar. 

(continued  from  page  10) 
corrected  with  cross  elastics,  Hawley 
appliances  with  finger  springs:  or 
springs  soldered  to  a  removable  lingual 
arch  when  coupled  with  space  manage¬ 
ment.  Again,  Hawley  appliances  with 
finger  springs  for  crossbites  (Fig,  5)  and 
elastic  hooks  for  intra-oral  elastics  cor¬ 
rected  those  malocclusions  in  the  sagit¬ 
tal  plane  (Fig.  6).  For  the  anterior 
open  bite  cases,  treatment  ranged  from 
reason  and  logic,  to  removable  habit 
reminders  (Fig.  7),  to  fixed  habit 
reminders,  to  myo-functional  therapy, 
and,  if  needed,  psychological  counsel- 

- > 

Figs.  4A-C.  Interceptive  orthodontics:  A 
(Top)  The  affected  side  of  a  maxillary 
bilateral  palatal  cross-bite  in  the  primary 
dentition.  B  (Center)  The  insertion  of  a 
removable  appliance  utilizing  an  expansion 
screw  and  a  posterior  bite  plane.  Note, 
that  there  are  no  clasps.  C  (Bottom)  The 
correction  and  post-retention  of  the  cross¬ 
bite.  Note  the  normal  eruption  of  the  per¬ 
manent  first  molars. 


ing.'At  no  time  were  sharp  barbs,  rakes, 
or  any  means  of  physical  punishment 
encouraged. 

In  all  cases,  retention  depended  on 
the  original  dental  configuration  and 
varied  from  no  retention,  to  removable 
retainers,  fixed  retainers  or  various 
periodontal  procedures. 

FINDINGS 

Over  the  past  three  and  one  half 
years  4200  patients  comprising  a  de¬ 
mand  population  were  evaluated  for 
the  potential  inclusion  in  the  preven¬ 
tive  and  interceptive  orthodontic  pro¬ 
gram  offered  at  the  University  of 
Pennsylvania  School  of  Dental  Medi¬ 
cine.  Although  the  clinic  is  located  in 
Philadelphia,  patients  came  from  the 
outlying  suburban  communities  of 
Philadelphia  and  Southern  New  Jersey, 
reaching  as  far  as  Wilmington,  Dela¬ 
ware;  Atlantic  City  and  Trenton,  New 
Jersey;  and  Harrisburg,  Pennsylvania. 
A  demand  population  denotes  the  de¬ 
sirability  of  orthodontic  services  be¬ 
cause  this  group  has  either  been  in¬ 
formed  by  a  professional  person;  or 
recognizes  independently  that  an  ortho¬ 
dontic  problem  will  develop  or  that 
an  orthodontic  problem  already  exists. 


This  became  evident  in  the  total  evalua¬ 
tions,  since  approximately  98%  of  all 
those  examined  were  judged  to  require 
some  form  of  orthodontic  intervention. 

Table  I  represents  the  numbers  and 
percentages  of  the  dentitional  types  of 
the  children  who  presented  for  evalua¬ 
tion.  65.5%)  were  already  in  the  per¬ 
manent  dentition,  too  late  for  any  pre¬ 
ventive  and  interceptive  orthodontic 
measures.  At  this  point  in  time,  the 
problems  encountered  could  best  be  re¬ 
solved  by  the  conventional,  corrective 
method  of  orthodontic  treatment.  Still, 
34.4%  presented  in  the  primary  or 
mixed  dentitions  in  the  hope  of  miti¬ 
gating  the  need  for  full  banded  therapy 
at  a  later  date.  However,  this  was  not 
to  be  realized  as  seen  in  Table  2.  Of 
those  presenting  in  the  primary  or 
mixed  dentitions  81.1%  would  even¬ 
tually  profit  from  full  banded  therapy 
whether  it  be  in  two  phases,  designed 
to  coincide  with  the  pre-pubertal 
(continued  on  page  14) 


Figs.  5A-C.  Interceptive  orthodontics: 
A  (Top)  A  Class  I  anterior  cross-bite  of 
the  maxillary  left  permanent  central  incisor. 
B  (Center)  The  insertion  of  a  maxillary 
hawley  appliance  utilizing  a  posterior  bite 
plane  and  a  finger  spring  to  the  affected 
tooth.  C  (Bottom)  The  correction  and  post¬ 
retention  of  the  cross-bite. 
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Kerrs  topical  fluoride  system  does  a  faster,  more 
thorough  |ob.  Saves  you  chair  time  and  money,  too! 


SYBRON 


Hinged,  soft  plastic,  reusable 
tray  provides  simultaneous 
arch  Flura-Gel  application. 
Child-size,  small,  medium  and 
large  sizes  available. 

Disposable 
hydrophilic  foam 
Insert  expands  to 
achieve  optimum 
y  fluoride  coverage. 
feRR*,  Chewing  action 
creates  hydraulic 
pressure, 

H  pumps 

EjBite  areas  and 

inter-proximal 
"  surfaces.  Total 

time  in  the 

mouth  is  only  4  minutes. 

Effectiveness  of  system 
eliminates  need  for  excessive 
amounts  of  fluoride.  Gagging 
is  eliminated  and  salivary 
dilution  is  prevented. 

For  your  other  preventive 
needs,  Kerr  Pro-Glo  Prophy 
Paste  and  Kerr  Pit  and  Fissure 
Sealant  are  also  available. 


Cutaway  of  FLURA-TRAY  in  Mouth 


For  more  information  circle  4  on  card. 


Figs.  6A-C.  Interceptive  orthodontics;  A 
(Top)  A  Class  I  anterior  protrusion.  B  (Cen¬ 
ter)  The  insertion  of  the  maxillary  hawley 
appliance.  C  (Bottom)  The  correction  and 
post-retention  of  the  protrusion.  Note  the 
eruption  of  the  permanent  teeth. 

(continued  from  page  12) 
growth  spurt,  or  started  when  all 
growth  had  terminated.  Another  4.69f 
would  not  profit  from  any  treatment. 
The  remainder,  14.3%  would  indeed 
profit  from  preventive  and  interceptive 
orthodontics  as  previously  defined. 

Of  the  217  patients  accepted  into 
the  preventive  and  interceptive  ortho¬ 
dontic  clinic,  156  did  not  require  any 
further  treatment,  10  patients  dis¬ 
continued  treatment,  while  the  remain¬ 
ing  51  were  transferred  into  the  post¬ 
graduate  clinic  for  the  completion  of 
treatment. 

Table  3  outlines  the  number  of  suc¬ 
cessfully  treated  patients  and  indicates 
the  percentages  according  to  the  types 
of  orthodontic  problems  encountered. 
Incorporated  into  the  alignment  cate¬ 
gory  is  the  space  management  of  pre¬ 
ventive  orthodontics  as  well  as  the 
space  regaining  aspects  of  interceptive 
orthodontics.  The  range  of  case  types 
is  more  or  less  equally  distributed 
between  alignment  (26.39F),  sagittal 
(26.9%)  and  transverse  (25.6%).  Inter¬ 


ceptive  orthodontic  problems  in  the 
vertical  plane  accounted  for  (16.7%). 
The  category  “other"  (4.5%)  pertains 
to  those  cases  that  have  more  than 
one  occlusal  malrelationship,  but  still 
responded  to  interceptive  orthodontics. 
In  addition.  Table  3  enumerates  the 
most  prevalent  characteristic  of  the 
total  within  each  plane.  For  example, 
the  most  common  interceptive  measure 
concerning  alignment  is  space  regaining 
or  closure  1 1.6%.  The  majority  treated 
under  the  sagittal  category  would  be 
Class  I  anterior  protrusion  16.0%  while 
unilateral  crossbites  comprised  16.0% 
of  the  interceptive  approaches  in  the 
transverse  dimension.  The  anterior 
open  bite  group  16.0%,  almost  com¬ 
pletely  accounted  for  the  most  suc¬ 
cessful  treatment  in  the  vertical  dimen¬ 
sion. 

Preventive  and  interceptive  treat¬ 
ment  for  the  various  case  types  can¬ 
not  uniformly  be  applied  to  all  ages. 
As  can  be  seen  in  Table  4  from  the 
totals  of  each  age  group,  the  7  to  9 
year  olds  received  the  greatest  success; 
93  out  of  156  (57.9%).  That  is  not  to 
say  that  certain  preventive  and  inter¬ 
ceptive  measures  should  be  delayed  un¬ 
til  this  time.  For  example,  30  chil¬ 
dren  were  treated  in  the  four  to  t  year 
old  age  group.  Preventive  orthodontics, 
space  maintenance  and  guidance  of 
eruption,  accounted  for  9  children 
(30%)  and  10  children  (33‘/x%)  had 
their  posterior  crossbites  corrected. 
However,  a  greater  variety  of  occlusal 
malrelationships  within  each  category 
were  amenable  to  preventive  and  inter¬ 
ceptive  orthodontics  as  evidenced  by 
the  close  grouping  of  numbers  and 
per  cent  of  the  problems  treated  dur¬ 
ing  the  ages  from  7  to  9.  These  per¬ 
centages  ranged  in  the  low  to  high 
20's;  sagittal  being  28.0%,  transverse 
24.7%,  alignment  21.6%,  other  4.3%. 
Although  rather  evenly  distributed, 
fewer  cases  were  selected  for  treat¬ 
ment  in  the  10  to  12  group  and 
still  fewer  in  the  13  to  15  yea**  Md 
interval. 

DISCUSSION 

In  establishing  the  diagnostic  cri¬ 
teria  for  those  patients  who  would 
benefit  from  preventive  and  intercep¬ 
tive  orthodontics,  it  was  most  helpful 
to  incorporate  the  experiences  of  Popo¬ 
vich  and  Thompson.  As  indicated  pre¬ 
viously  they  had  found  that  73%  of  the 
children  with  a  Class  1  malocclusion 
have  a  balanced  skeletal  pattern  which 
should  respond  to  “interceptive  only” 
treatment.  As  was  shown,  89.5%  of 


Figs.  7A-C.  Interceptive  orthodontics:  A 
(Top)  A  Class  I  open  bite  malocclusion. 
B  (Center)  The  insertion  of  a  maxillary 
hawley  habit  reminding  appliance.  Note  the 
innocuous  nature  of  the  palatal  crib.  C 
(Bottom)  The  correction  and  post-retention 
of  the  Class  I  anterior  bite. 

this  type  of  treatment  was  carried 
out  in  the  class  1  extraction  and  non¬ 
extractions.  If  one  were  to  further  re¬ 
fine  this  sample  to  eliminate  the  ex¬ 
traction  therapy  which  invariably  re¬ 
quires  a  phase  of  full  banded  ortho¬ 
dontics,  the  percentage  of  success  is 
still  high  at  74%.  With  this  in  mind 
it  was  necessary  to  slightly  modify 
Popovich's  definitions.  For  example, 
what  he  called  “interceptive  only”; 
consultations,  space  management,  re¬ 
moval  of  primary  teeth  and  supernu- 
mary  teeth,  and  the  slicing  of  inter- 
proximal  surfaces  of  primary  teeth, 
can  be  considered  preventive  ortho¬ 
dontics  along  with  all  aspects  of  pre¬ 
ventive  dentistry.  He  considers  the 
removal  of  permanent  teeth  for  serial 
extraction  procedures  interceptive  or¬ 
thodontics,  while  we  consider  it  to  be 
a  full-corrective  modality.  The  correc¬ 
tion  of  crossbites  along  with  partial 
banded  treatment  was  added  to  our 
definition  of  interceptive  orthodontics. 

(continued  on  page  20) 
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We  are  proud  to  introduce  the 

Assist-Dent* 

from  Bristol-Myers 

The  Unique  Pulsating  Dental  Spray,  operated  by  faucet  water  power, 
that  makes  oral  irrigation  easy  for  your  patients. 


The  Assist-Dent  offers  your  patients 
superior  features  in  an  oral  irrigator; 

A  patented  water  flow  principle 

causes  water  to  pulse  in  a  unique  wave 
form  which  sweeps  away  trapped  food 
between  teeth,  under  gums  and  around 
orthodontic  appliances  and  bridge- 
work. 

It  keeps  electricity  away  from  the 
sink  so  that  the  entire  family  can  use  it. 
The  Assist-Dent  has  been  designed  to 
attach  quickly  to  the  faucet.  It  is  only  a 
matter  of  snapping  the  water  hose  into 
the  permanent  adaptor  and  turning  on 
the  faucet. 

It’s  compact  enough  to  travel  for 

continuity  of  use,  away  from  home. 

The  Assist-Dent  makes  oral  irrigation 
easy  because  of  its  simplicity  of 
design.  We  feel  this  simplicity  will  be 
appreciated  by  those  patients  you  feel 
can  benefit  from  oral  irrigation. 


THE  ASSIST-DENT.  The  Unique  Pulsating  Dental  Spray  that  cleans  without  electricity. 


*TM  ©  1977  Clairol,  Inc.,  a  subsidiary  of  Bristol-Myers  Company. 
For  more  information  circle  5  on  card. 


EFFECTIVE  REMOVAL  OF  HEAVY  PLAQUE  BUILD-UP. 


The  photographs  above  show  the  dramatic 
difference  just  one  week  of  regular  flossing 
and  brushing  can  make  in  the  removal 
of  heavy  plaque  build-up.  The  subject  was  a 
dental  student  volunteer  who  flossed  and 
brushed  regularly.  He  was  asked  to  stop  all 
oral  hygiene  for  a  period  of  three  weeks, 
at  which  point  the  photograph  at  the  top 


was  taken.  Note  the  extensive  plaque 
accumulation  and  mild  gingivitis. 

One  week  after  the  subject  resumed 
regular  flossing  and  brushing,  the  photo¬ 
graph  on  the  bottom  was  taken. 
Accumulated  plaque  has  been  removed 
and  gingivae  have  resumed  their 
firm,  pink,  healthy  look.' 


DENTAL  PRODUCTS  COMPANY 
RO.  BOX  7066 

HIGHTSTOWN,  NEW  JERSEY  08520 


f 
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Dear  Doctor: 

To  order  any  of  Johnson’s  Dental  Floss,  please  specify  the  quantity  desired  and  your  choice  of 
dental  supply  dealer. 
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NUMBER  OF  NEW  PROXIMAL  LESIONS 


A  mFFERENa  YOU  CAN  lOOK  FOR. 


FIOSSING  ADDED  TO  BRUSHING 
DRAMAnCAUY  REDUCED 
INTERPROXIMAl  CARIES. 

The  effect  of  flossing  in  reducing  the  incidence 
of  dental  caries  on  interproximal  surfaces  was 
recently  reported  in  a  20-month  study^  of  88 
first-grade  children.  The  study  involving  two 
groups  of  44  children  was  conducted  in  a 
fluoride-deficient  area,  and  compared  the  inci¬ 
dence  of  caries  on  the  control  unflossed  side  of 
the  subject’s  mouth  with  its  flossed  contralat¬ 
eral  counterpart.  Regular  flossing  was  per¬ 
formed  by  trained  assistants  using  a  standard¬ 
ized  technique. 

EFFECTOR  FLOSSING  ON 
INTERPROXIMAL  DENTAL  CARIES 


As  the  chart  illustrates,  when  the  data  from  the 
two  groups  is  combined,  the  flossed  surfaces 
were  found  to  have  53%  fewer  cavities  than 
the  control  surfaces.  The  investigators  noted 
the  incidence  of  caries  for  both  tests  and  con¬ 
trolled  surfaces  was  almost  identical  when 
flossing  was  discontinued  for  4  months. 

FIOSSING  ADDED  TO  BRUSHING 
SIGNIFKANTLY  IMPROVED 
GINGIVAL  HEAUH. 

Regular  flossing,  by  removing  food  particles 
and  plaque,  can  improve  gingival  health  and 
may  also  prevent  the  progression  of  periodontal 
disease.  This  was  demonstrated  in  a  recent 
study*  of  sixty  patients  with  a  high  incidence  of 
sulcular  bleeding.  The  subjects  were  divided 
into  either  a  control  or  a  floss  group.  At  the 
start  of  the  study,  a  count  was  made  of  all 
bleeding  sites.  The  test  group  was  then  in¬ 
structed  in  the  technique  of  flossing.  After  eight 
days,  the  original  sites  of  bleeding  were  re¬ 
examined.  As  the  graph  below  shows,  when 
flossing  was  added  to  a  program  of  oral 
hygiene,  sulcular  bleeding  was  significantly 
reduced. 


EFFECT  OF  PATIENT-ADMINISTERED 
FLOSSING  ON  SULCULAR  BLEEDING 


CESSATION  AT 

CESSATION  AT 

CESSATION  AT 

38  OF  259 

153  OF  246 

195  OF  253 

ORIGINAL  SITES 

ORIGINAL  SITES 

ORIGINAL  SITES 

OF  BLEEDING 

OF  BLEEDING 

OF  BLEEDING 

77.1% 

62.2% 

14.7% 

CONTROL 

WAXED 

UNWAXED 

(UNFLOSSED) 

FLOSS 

FLOSS 

Adapted  from  Carter,  et  al.* 


WIDEST  CHOICE  OF  FLOSSES 
TO  GET  MORE  PATIENTS  TO 
FLOSS  REGULARLY. 

Because  regular  flossing  can  make  such  a 
difference  in  the  dental  health  of  both  children 
and  adults,  it  deserves  to  be  a  part  of 
everyone’s  oral  hygiene  program.  And  to  help 
you  encourage  more  people  to  floss,  Johnson 
&  Johnson  makes  the  widest  range  of  dental 
flosses — a  floss  that  is  right  for  almost  every 
type  of  patient: 

UNWAXED  FLOSS— The  basic  floss  tor  most  patients 
WAXED  FLOSS — Easy  insertion  for  patients  who  find 
flossing  difficult 

MINT  FLAVOR  WAXED  F/.OSS  — Flossing  with 
flavor  for  the  beginner 

EXTRA  FINE  UNWAXED  FLOSS— f\oss  for  patients 
with  tightly  spaced  teeth 

DENTOTAPE* — For  patients  who  prefer  a  wider  floss 
Many  patients  are  unaware  or  unconvinced  of 
the  value  of  flossing.  So  why  not  get  them  into 
the  flossing  habit.  A  strong  recommendation 
and  follow-up  on  your  part  will  get  them  started 
on  the  path  to  better  oral  hygiene  through 
flossing. 

References;  1.  Lde.  H  .  etal.:J.  Penodontol.  36:177,  May-June  1%5. 

2.  Wright,  G,Z,,  et  at,;  Canes  Res.  10.  No,  5,  379-385  (1976)  3  Wright, 
G.Z.,  et  at  :  7.  Deni  Res.  56.  (Special  Issue  A),  Abstr  168  (1977) 

4.  Carter,  H.G.,  et  al.:  Va  Dent.  J  52:18-32,  1975. 


'Trademark  of  Johnson  &  Johnson  or  Its  Affiliates 
Johnson  &  Johnson  Dental  Products  Company 
East  Windsor.  New  Jersey  08520 

US  Patent  3.943.949  dd-ioi  1977 


Journal  of  Preventive  Dentistry  •  Vol.  4  •  No.  5  September  -  October  1977 


19 


(continued  from  page  14) 

Aside  from  the  diagnostic  criteria  Table  3.  Frequency  of  Orthodontic  Problems  for  Patients  Receiving  Preventive  and 
definitions,  there  were  other  differences  Interceptive  Orthodontic  Treatment 


in  the  obtaining  of  the  data.  Burling¬ 
ton,  Ontario  was  selected  for  research 

Problem 

N 

% 

dontics  because  it  represented  a  typical 

Alignment: 

41 

26.3 

suburban  community  as  well  as  being 

Guidance  of  Eruption 

10 

6.4 

in  close  proximity  to  the  University 

Space  Maintenance 

13 

8.3 

of  Toronto.  Our  population  was  derived 

Space  Regaining  &  Closure 

18 

11.6 

from  an  urban  as  well  as  suburban 

Sagittal: 

42 

26.9 

community  including  the  greater  Phila- 

Class  1  Anterior  Crossbite 

15 

9.6 

delphia  area  with  a  radius  of  about 

Class  II  Anterior  Protrusion 

25 

16.0 

50  miles.  We  were  essentially  deal- 

Other 

2 

1.3 

ing  with  a  demand  population.  This 

Transverse: 

40 

25.6 

was  expressed  by  the  fact  that  approxi- 

Bilateral  Crossbite 

15 

9.6 

mately  98%  of  those  examined  were 

Unilateral  Crossbite 

25 

16.0 

judged  to  need  some  form  of  ortho- 

Vertical: 

26 

16.7 

dontic  therapy.  Although  33.5%  of  the 

Anterior  Openbite 

25 

16.0 

Burlington  serial  control  group  of  312 
patients  were  deemed  not  to  require 
any  orthodontic  therapy,  the  two 
population  samples  cannot  be  directly 

Posterior  Openbite 

Other: 

Total 

7 

156 

1 

4.5 

100.0 

.7 

compared.  In  the  former,  the  patients 
are  actively  seeking  treatment,  while 

in  the  latter,  treatment  was  delivered  in  the  20  year  follow-up  of  its  patients.  the  “baby  teeth”  that  will  soon  be 

to  a  general  population  as  required.  in  our  study,  the  patient  population  replaced  by  the  permanent  successors. 

Even  with  the  advantage  of  their  pre-  is  still  growing.  The  dentitions  are  still  The  flouridated  water  supply  in  Phila- 

vious  experiences,  only  217  children  developing.  delphia  might  also  be  a  factor  in 

out  of  42(X)  were  judged  to  profit  from  jhe  mechano-therapy  was  designed  explaining  the  reduced  space  mainte- 
preventive  and  interceptive  ortho-  to  be  a  one  treatment  approach,  cor-  nance  as  compared  to  the  Burlington 

dontics,  of  which  156  proved  success-  recting  a  single  occlusal  mal-relation-  sample.  Although  Popovich  reported 

ful.  Ten  discontinued  therapy  while  ship  within  a  period  of  12  months.  In  a  high  incidence  of  habit  consulta- 

51  had  to  be  transferred  into  the  post-  preventive  orthodontics,  fixed  soldered  tions  during  the  3-6  year  old  period, 

graduate  orthodontic  clinic  for  full  holding  arches  were  inserted,  while  we  could  not  make  that  determin- 

therapy.  The  great  advantage  and  removable  appliances  accomplished  the  ation,  since  it  would  have  entailed 

strength  of  the  Burlington  Study  lies  majority  of  treatment  objectives  for  the  registration  of  the  patient  for  active 

interceptive  orthodontics.  Retention  therapy  in  order  to  have  any  consul- 

Table  1.  Frequency  of  Dentitional  Types  became  a  function  of  the  original  tations  appear  on  the  computer  print- 

for  Patients  Seen  from  October  1972  to  problem.  At  the  termination  of  treat-  out. 

February  1976  ment,  the  patient  had  to  have  an  ac-  As  the  permanent  teeth  erupt,  oc- 


Group 

Type  of  Dentition 

N 

% 

1 

Primary 

81 

2.0 

2 

Transitional 

1364 

32.4 

3 

Permanent 

2755 

65.6 

Total 

4200 

100.0 

Table  2.  Frequency  of  Treatment  for 
Patients  with  Primary  and  Transitional 
Dentitions  (Groups  1  &  2) 


Type  of  Treatment 

N 

% 

Would  not  profit  from 
treatment 

66 

4.6 

Would  profit  from  preven¬ 
tive  and  interceptive 
orthodontics 

217 

14.3 

Would  profit  from  full 
banded  orthodontics 

1172 

81.1 

Total 

1455 

100.0 

ceptable  occlusion,  one  that  possessed 
optimal  occlusal  and  proximal  contacts, 
one  that  was  physiologic,  that  could 
function  in  health,  and  exhibited  rea¬ 
sonable  stability.  In  essence,  no  further 
treatment  would  be  required.  However, 
ideal  occlusion  as  outlined  by  An¬ 
drew's*  6  keys  to  occlusion,  might 
not  be  entirely  fulfilled. 

Certain  trends  and  similarities  have 
emerged.  It  is  not  surprising  to  find 
that  preventive  orthodontics  and  cor¬ 
rection  of  crossbites  are  the  most 
successful  procedures  in  the  4-6  year 
old  category,  since  there  is  not  much 
else  to  be  done  in  the  primary  denti¬ 
tion  or  early  transitional  dentition. 
Interestingly  enough,  only  81  (2%)  of 
all  the  children  evaluated  were  in  the 
primary  dentition,  and  30  children  were 
treated  in  the  4-6  age  group.  This 
extremely  small  percentage  might  be 
due  to  the  benign  nature  of  occlusal 
problems  during  the  primary  dentition 
or  the  parental  lack  of  concern  for 


clusal  irregularities  become  more  ob¬ 
vious  to  all  concerned.  Therefore,  a 
greater  number  of  patients  with  an 
increased  number  of  noticeable  dental 
problems  are  randomly  seeking  advice 
and  treatment.  This  can  be  seen  in 
the  7-9  year  old  category  which  bene- 
fitted  the  most  from  our  procedures. 
The  problems  encountered  are  rather 
evenly  distributed,  which  can  only 
be  explained  by  mathematics  and  not 
the  predominance  of  any  type  of  mal¬ 
occlusion. 

When  the  early  permanent  dentition 
is  approached  in  the  10-12  year  group, 
existing  problems  become  worse  and  do 
not  lend  themselves  to  preventive  and 
interceptive  orthodontic  correction. 
The  advent  of  the  permanent  dentition 
causes  a  marked  decrease  in  any  pre¬ 
ventive  or  interceptive  orthodontics 
since  there  is  no  longer  anything  to 
prevent  or  intercept.  Full  corrective 
orthodontics,  whether  in  the  late  transi¬ 
tional  or  in  the  permanent  dentition. 
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HAME  A  CUP  ON  PRO  GUARD. 


SiT: 


4*0 


OUAHO 


410  (soft),  Pre-School  Brush.  Small 
and  compact:  head.  Handles 

impregnated  with  fruit  aromas. 


MAIL  TO: 
Vistron-Pro  Guard 
Florence,  Mass.  01060 


415  (soft) ,  Regular  Child’s  Size. 
Handles  impregnated  with  fruit  aromas 
$2.50  $2.00 


MA. 


-::^C0FFEE  MU(». 

\  It’s  a  beautiful  offer. 

\  It’s  a  beautiful  mug  with  the  charm  and  wit 
%  1  of  an  earlier  time  that  still  brings  a  smile  tcxiay. 

:  A  It’s  off-white  earthenware  with  a  gold  rim 
\  1  and  color  decal  that’s  permanently  fired-on. 

K  .|  Dishwasher-safe,  of  course. 

3  And  the  scene  it  portrays  of  a  child  teach- 
m  ta  ing  its  pet  good  dental  habits  will  bring  you 
delight  every  time  you  use  it. 

Mi  a  When  you  order  a  gross  of  Pro  Guard  adult 
Jp'  W  toothbrushes,  you  get  two  mugs  free. 

Jp-  Order  two  gross  of  our  children’s  brushes 

Jp  W  with  banana,  grape,  lime  and  orange  aromas  in 
M  the  handle  and  get  two  mugs  free. 

One  gross  or  two,  you’ll  be  ordering  the  tooth- 
brush  with  the  good  brushing  features  you  recom- 
‘  •  mend.  With  soft,  rounded  and  polished  bristles.  With 

rounded  and  tapered  heads  for  added  comfort  and  for 
^  reaching  tough-to-brush  areas.  With  straight  handles  that 
make  brush  control  easier.  With  fruit  aromas,  to  encourage  use 
by  children. 

Let  the  order  of  the  day  be  Pro  Guard  toothbrushes  and  free 
earthenware  coffee  mugs. 


Order  Pro  Guard  toothbrushes  and  get  your 
free  earthenware  coffee  mugs  today.  + 


Less  than  ‘Gross 

gross  or  over  Tota 

per  dozen  per  dozen  Quantity  cost 


425  (soft) ,  Large  Adult  Size  for  large 
dental  arches.  Soft  bristles. 


$3.50  $3.00 

Medium  soft  bristles. 

$3.50  $3.00 


_dz. 

dz. 


179  Perio  Brush.  Super-soft 
.007"  bristles  spaced  for 
sulcular  brushing  techniques. 

$3.50 


^  Any  combination  totaling  one  gross  or  more 
tPlease  allow  six  weeks  for  delivery. 
Minimum  children’s  order,  two  gross^^ 


$3.00 


.dz. 


Total  Price . 


Zip 

□  I’m  interested,  but  would 
like  to  talk  some  more  with 
a  Pro  salesman. 


I 

I 


DS  —  Oct. 


For  more  information  circle  6  on  card. 


Table  4.  Frequency  of  Patients  Receiving  Preventive  and  Interceptive  Orthodontics  by 
Type  of  Problem  and  by  Age 


Age  Distribution  (years) 

Type  of  Treatment 

4-6 

7-9 

10-12 

13-15 

Alignment: 

Guidance  of  Eruption 

4 

6 

Space  Maintenance 

5 

6 

2 

Space  Regaining 

2 

9 

6 

1 

Sagittal: 

Class  1  Anterior  Cross  Bite 

9 

5 

1 

Class  1  Anterior  Protrusion 

2 

15 

7 

1 

Other 

2 

Transverse: 

Unilateral  Crossbite 

4 

16 

5 

Bilateral  Crossbite 

6 

7 

2 

Vertical: 

Anterior  Open  Bite 

4 

18 

3 

Posterior  Open  Bite 

1 

Other: 

_3 

4 

Total 

30 

93 

30 

3  156 

is  the  preferred  mode  of  orthodontic 

Of  the 

1,445  patients 

in  the  primary 

therapy. 

and  mixed  dentition 

who  presented 

Therefore  it  is  imperative  to  employ 

for  possible  inclusion  in  the  Preventive 

preventive  and  interceptive  orthodontic  and  Interceptive  Orthodontic  Clinic  at 

technics  in  the  primary  or  transitional  the  University  of  Pennsylvania  School 

dentitions  where  the  success  rate  can  of  Dental  Medicine,  approximately 

be  as  high  as  12.1%  while  once  the  1379  patients  (97%)  were  indeed  found 

permanent  dentition  is  realized  the  sue-  to  have  developing  malocclusions; 

cess  rate  drops  to  about  3.7%.  This  however,  only  217  patients  (15.7%) 

demand  population  can  be  compared  were  assessed  as  being  able  to  profit 

with  those  people  coming  to  an  ortho-  from  preventive  and  interceptive  treat- 

dontist's  office  for  a  consultation.  For  ment.  After  treatment  was  completed 

an  orthodontist  who  evaluates  200  new  and  the  patients  were  re-evaluated,  it 

patients  in  a  year,  this  sample  of  4200  was  determined  that  only  156  patients 

patients  represents  21  years  of  clinical  (11.0%)  actually  fulfilled  the  criteria 

judgment  and  practice.  It  becomes  self  for  successful  treatment.  It  is  hoped, 

evident  that  it  is  extremely  important  that  these  findings  will  be  augmented 

to  see  children  at  an  early  age,  be-  by  similar  studies  in  the  continual 

cause  if  we  are  truly  dealing  with  a  evaluation  of  preventive  and  inter¬ 
preventive  and  interceptive  orthodontic  ceptive  orthodontic  treatment, 

problem,  then  treatment  should  start 


as  soon  as  possible.  If  we  are  merely 
dealing  with  “an  early  treatment  prob¬ 
lem,”  then  “too  much  too  soon”  may 
be  the  real  danger. 

SUMMARY  AND  CONCLUSIONS 

Some  of  the  complex  issues  regard¬ 
ing  the  efficacy  of  preventive  and  inter¬ 
ceptive  orthodontics  have  been  ex¬ 
amined.  In  light  of  the  historical  back¬ 
ground  on  this  topic,  operational 
definitions  are  offered  to  distinguish 
preventive  and  interceptive  orthodon¬ 
tics  from  “early  corrective”  ortho¬ 
dontics.  Methods  for  patient  evalua¬ 
tion,  selection  and  treatment  as  out¬ 
lined  are  the  results  of  a  3*/i  year 
descriptive  clinical  study. 
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THECOSTOFA^NAFRINSr 
SCHOOLBASEDFLUORIDE 
MOUTHRINSING  PDOGRAM 
FOR  GAMES  CONTROL 
.  IS  ONUf45C  PER  STUDENT 
PERSCHOOLYEAR 


OUR  COMPLETE  PROGRAM  INCLUDES  SPECIALLY  DESIGNED  NAFRINSE  PACKETS, 
DISPENSING  CONTAINERS,  10ML  DISPENSING  PUMPS,  PAPER  CUPS,  NAPKINS, 
AND  TRASH  BAGS  FOR  DISPOSING  OF  THE  USED  MATERIAL. 

The  NaFrinse  Program  is  by  far  the  most  economical  and  efficient  method  of  estab¬ 
lishing  and  maintaining  a  fluoride  mouthrinse  in  school.  The  procedure  is  safe 
and  practical. 

The  time  involved  in  carrying  out  the  program  in  an  average  classroom  is  under 
5  minutes. 

You  owe  it  to  the  school,  the  community,  the  students— and  yourself— to  get  full 
details  about  NaFrinse.  Mail  in  the  coupon  below  to  receive  more  information  or 
call  Toll-Free  800-523-4884. 


MEDICAL  PRODUCTS  LABORATORIES 

MANUFACTURERS  OF  RHARM ACEUTIC ALS 

9990  GLOBAL  ROAD  •  PHILADELPHIA,  PENNA  19115  •  AREA  CODE  215  •  677-5200 


Medical  Products  Laboratories 
9990  Global  Road 
Philadelphia,  PA.  19115 

Gentlemen: 

I  am  interested  in  the  NaFrinse  Program.  Please  send  me  full  details. 

Name _ 

Address _ _ 

City _ State _ Zip _ 


For  more  information  circle  9  on  card. 


Fluoride  Rinsing: 

A  School-Based  Dental  Preventive  Program 

Louis  W.  Ripa,  D.D.S.,  M.S.,*  Gary  S.  Leske,  D.D.S.,  M.S.,  M.P.H.,t 
and  Warren  G.  Lowey,  Ph.D4 


School  dental  health  programs  can 
be  categorized  into  those  that  pri¬ 
marily  provide  an  educational  com¬ 
ponent  and  those  that  include  the 
children's  active  participation  in  pro¬ 
cedures  believed  to  provide  a  preven¬ 
tive  benefit.  Studies  have  shown,  how¬ 
ever,  that  while  educational  programs 
can  successfully  teach  dental  health 
principles,  such  programs  have  gen¬ 
erally  been  unsuccessful  in  motivating 
children  to  practice  acceptable  den¬ 
tal  behavior. 

Participation  programs  are  of  several 
types.  Some  school  districts  have  den¬ 
tal  facilities  and  provide  dental  hy¬ 
gienists  who  periodically  clean  the 
children's  teeth.  The  cleaning  may  be 
performed  with  a  non-active  dental 
prophylaxis  paste  or  one  which  con¬ 
tains  fluoride  as  an  active  ingredient. 
Other  school  districts,  in  conjunction 
with  local  dental  societies,  have  spon¬ 
sored  “brush-in”  programs  wherein 
groups  of  students  are  supervised  as 
they  brush  their  teeth  with  a  topical 
fluoride  agent."*  Still  other  schools 
have  adopted  the  “toothkeeper"  pro¬ 
gram  which  emphasizes  the  teaching  of 
proper  toothbrushing  and  flossing  tech¬ 
nics. Recently,  programs  in  which 
children  rinse  with  a  fluoride  solu¬ 
tion  under  classroom  supervision  have 
been  introduced  in  many  schools. 
Rinsing  programs  are  especially  bene¬ 
ficial  for  those  children  who  do  not 
have  access  to  optimal  levels  of  water¬ 
borne  fluoride,  either  because  they 
are  drinking  fluoride-deficient  water 
from  a  private  source  or  because  their 
community  water  supply  is  not  nat¬ 
urally  or  artificially  fluoridated.  In 


*  Associate  Dean  and  Chairman,  Depart¬ 
ment  of  Children's  Dentistry,  School  of 
Dental  Medicine,  State  University  of  New 
York  at  Stony  Brook,  Stony  Brook,  New 
York  11794. 

+  Associate  Professor,  Department  of 
Children's  Dentistry. 

t  Assistant  Superintendent.  Curriculum, 
Three  Village  Central  School  District, 
Setauket,  New  York  1  1733. 

Supported  in  part  by  NIH-NIDR  Contract 
No.  l-DE-52460. 


1975,  the  National  Institute  of  Dental 
Research  sponsored  17  demonstration 
programs  throughout  the  United  States 
and  possessions  in  which  school  chil¬ 
dren  rinse  once  a  week  using  a  0.29f 
sodium  fluoride  (NaF)  solution.  Sev¬ 
enty-five  to  80,(XX)  children  are  enrolled 
in  the  programs  which  are  anticipated 
to  continue  for  a  period  of  three 
years. 

It  is  the  purpose  of  this  article  to 
review  some  of  the  dental  literature 
on  fluoride  rinsing,  to  describe  the 
implementation  of  a  weekly  school 
rinsing  program  using  a  0.2%  NaF 
solution,  and  to  list  the  advantages  of 
such  a  program.  The  description  is 
based  upon  a  modification  of  the  mouth¬ 
rinsing  demonstration  program  cur¬ 
rently  supervised  by  the  authors  in 
which  approximately  4,600  children  are 
enrolled.  Readers  should  be  aware, 
however,  that  demonstration  programs 
at  other  sites  are  not  necessarily 
following  the  same  format  but  rather 
have  developed  their  programs  in 
accordance  with  the  facilities  and  per¬ 
sonnel  available  at  their  site. 

LITERATURE  REVIEW 

The  use  of  mouthrinses  as  a  vehicle 
by  which  fluoride  is  applied  in  a  self- 
administered  preventive  program  was 
first  proposed  by  Bibby  and  co-workers 
in  1946.'  Since  then,  a  number  of 
different  fluoride  solutions  and  different 
rinsing  frequencies  have  been  tested. 
Thus,  a  0.2%  neutral  NaF  solution 
has  been  tested  once  a  week”  and 
once  every  two  weeks,'”  a  0.05% 
neutral  NaF  solution  has  been  tested 
once  a  day,'”  and  different  acidulated 
solutions  of  NaF  have  been  tested 
once  a  day,"  twice  a  day,'*  and  once 
a  week.^  In  almost  all  instances 
significant  reductions  in  dental  caries 
were  achieved  in  children  who  par¬ 
ticipated  in  the  programs  for  two  years 
or  longer.  Indicative  of  the  results 
were  those  of  Horowitz  and  co-work- 
ers  who  reported  a  16  and  44%  caries 
reduction  in  first  and  fifth  grade 
children  respectively  when  rinsing  was 


performed  with  a  0.2%  neutral  NaF 
solution  once  a  week  for  two  school 
years.”  Recently,  the  Council  on  Dental 
Therapeutics  of  the  American  Dental 
Association  reviewed  the  results  of  19 
clinical  trials  in  which  fluoride  rinsing 
was  evaluated  for  at  least  two  years. 
Based  upon  this  review,  the  Council 
accepted  both  neutral  and  acidulated 
fluoride  solutions  as  “effective  agents 
for  use  in  reducing  the  incidence  of 
dental  decay.”'* 

A  METHOD  OF  IMPLEMENTATION 
OF  A  RINSING  PROGRAM 

A  rinsing  program  can  be  adminis¬ 
tered  from  a  school's  health  office  and 
directed  by  the  school  nurse  or  school 
dental  hygienist.  The  supervision  of  the 
actual  rinsing  can  be  done  by  the 
individual  homeroom  teachers. 

The  steps  necessary  to  implement 
a  school  rinsing  program  include: 
(I)  enrollment  of  the  children-  in  the 
program  (2)  preparation  of  the  rinsing 
solution  (3)  training  homeroom  teachers 
to  supervise  the  rinse  sessions  (4) 
initiation  and  continuation  of  class¬ 
room  rinsing. 


Parents  must  be  informed  of  the 
rinse  program  prior  to  the  enrollment 
of  their  children.  Several  methods  may 
be  utilized  for  publicizing  the  program. 
A  letter  of  consent  must  be  sent  to 
each  child's  parent,  and  this  letter  may 
be  designed  to  provide  sufficient  in¬ 
formation  about  the  program.  Addi¬ 
tionally,  articles  may  be  placed  in  the 
local  newspapers  or  presentations  may 
be  scheduled  before  parent-teacher 
organizations. 

The  letters  of  consent  can  be  pre¬ 
pared  by  the  school's  health  office  and 
then  distributed  by  the  homeroom 
teachers.  In  order  to  participate,  each 
child  must  return  the  form  signed 
by  his  or  her  parent  or  guardian. 
The  letter  of  consent  should  include 
the  following  information:  (1)  A  de- 


Enrollment  of  Children  in  the 
Rinsing  Program 
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OLD  VILLAGE  CENTRAL  SCHOOL  DISTRICT 

September  8,  1976 

Dear  Parent  or  Guardian: 

The  Old  Village  School  District  in  cooperation  with  the  County  Health  Department 
plans  to  conduct  a  community  caries  prevention  program  in  your  child’s  elementary 
school.  The  project  has  been  endorsed  by  the  County  Dental  Society. 

Each  child  who  participates  in  th^  program  will  rinse  with  a  0.2%  neutral  sodium 
fluoride  mouthrinse  once  each  week.  The  procedure  is  simple,  safe  and  will  require  very 
little  time  in  the  classroom.  Once  a  week  the  rinse  is  swished  in  the  mouth  for  one 
minute  and  then  returned  to  a  paper  ciip  for  proper  disposing.  Studies  conducted  with 
this  fluoride  rinse  have  shown  that  the  number  of  newly  decayed  teeth  has  been  reduced 
by  as  much  as  45  percent.  There  are  no  known  risks  attendant  with  this  program  and  the 
0.2%  neutral  sodium  fluoride  is  safe  even  if  your  child  should  accidently  swallow  the 
rinse.  The  program  will  be  supervised  in  all  classes  by  the  classroom  teachers. 

Participation  in  the  mouthrinse  program  is  voluntary  and  there  is  no  cost  to  you  to 
allow  your  child  to  participate.  This  program,  however,  will  not  take  the  place  of 
regular  dental  check-ups^  treatment  by  your  dentist  or  proper  home  care.  Any  questions 

concerning  the  mouthrinse  procedures  will  be  answered  by  _ _  at 

telephone  number  123-4567.  Rinse  Coordinator 

Sincerely  yours. 


President,  County  Dental  Society 


Rinse  Coordinator 


School  Principal 
-Please  Tear  and  Return - 


CONSENT  FORM 

For  the  School  Mouthrinse  Program 

Please  fill  out  and  return  to  the  teacher  by  September  10,  1976.  Please  print  the 
information  and  sign  your  name.  Thank  you. 


Homeroom  Teacher  _ 

To  the  Principal: 

I  ^  give  my  permission  to  have 


Grade 


participate  in  the  school 


(child's  first  and  last  name) 
mouthrinse  program.  I  understand  that  my  child  may  be  withdrawn  from  this  program  at  anytime. 


I  do  not  give  permission  to  have 
mouthrinse  program. 

Date: 


(child’s  first  and  last  name) 


Signed: 


participate  in  the  school 


Telephone : 


(Parent  or  Guardian) 
Fig  1.  Sample  letter  of  consent. 
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scription  of  the  rinsing  procedure  and 
the  purpose  of  the  program.  (2)  A 
description  of  any  attendant  risks  or 
discomforts  reasonably  to  be  expected. 
(3)  A  description  of  any  benefits  rea¬ 
sonably  to  be  expected.  (4)  An  offer 
to  answer  any  inquiries  concerning 
the  procedure.  (5)  A  statement  that 
the  parent  is  free  to  withdraw  con¬ 
sent  and  the  child  is  free  to  dis¬ 
continue  participation  in  the  program 
at  any  time.  The  text  of  a  sample 
letter  of  consent  is  reproduced  in 
Figure  1.  Notice  that  the  school 
letterhead  is  used  and  the  signatures 
of  the  program  coordinator  (school 
nurse  or  hygienist)  and  school  prin¬ 
cipal  are  included.  Since  parents  will 
frequently  seek  the  advice  of  their 
dentist  before  agreeing  to  have  their 
children  participate,  the  endorsement 
of  the  local  dental  society  is  usually 
sought  when  contemplating  such  a 
project.  Thus,  a  statement  that  the 
local  dental  society  supports  the  pro¬ 
gram,  together  with  the  signature  of 
the  dental  society  president,  may  ap¬ 
propriately  appear  on  the  consent  form. 
The  form,  which  must  be  signed  by 
a  parent  or  guardian,  should  clearly 
indicate  whether  a  child  will  or  will 
not  participate.  There  should  also  be  a 
space  for  the  parents  to  indicate  their 
child's  grade  and  homeroom  teacher 
so  that  participating  children  can  be 
easily  located  within  the  school.  From 
the  completed  forms  a  master  list  is 
prepared  which  identifies  the  participat¬ 
ing  children  by  their  homerooms. 

A  second  distribution  of  the  con¬ 
sent  forms  is  usually  necessary.  Figure 
2  shows  the  response  of  parents  fol¬ 
lowing  a  first  and  second  distribu¬ 
tion  of  consent  forms  in  a  school- 
based  rinsing  program  being  conducted 
by  the  authors.  In  this  program,  par¬ 
ticipation  was  increased  by  5.4% 
(320  additional  children)  as  a  result 
of  a  second  distribution  to  families 
who  did  not  initially  respond. 

Preparation  of  the  Rinsing  Soiution 

The  preparation  of  the  fluoride  rinse 
is  the  responsibility  of  the  school 
nurse  or  dental  hygienist.*  A  0.2% 
NaF  solution  is  prepared  by  mixing  3 
g  NaF  with  1500  ml  tap  water.  Thus 
the  10  ml  that  each  child  uses  for 
weekly  rinsing  contains  9  mg  F.  Com¬ 
mercially  available  premeasured  pack¬ 
ets  of  NaF  powder  may  be  added  to 


*  Depending  upon  the  availability  of  per¬ 
sonnel,  other  individuals  may  be  delegated 
the  responsibility  of  mixing  the  solution. 


K  (783)* — 


TOTAL 
ALL  GRADES 
(59(4) 


100 


%  AFFIRMATIVE  RESPONSES 


{  )*  =  number  of  children  contacted 

BBSS  =  affirmative  response  to  1®^  distribution  of  consent  forms 
I  I  =  additional  affirmative  response  to  2**  distribution  of  consent  forms 

Fig.  2.  Response  rate  to  letters  of  consent  inviting  participation  in  a  school-based  fluoride 
rinsing  program. 


a  premarked  container  (Fig.  3).  The 
containers  are  closed  and  shaken  for 
10  to  15  seconds  to  dissolve  all  of 
the  powder.  The  caps  are  then  replaced 
with  pumps  calibrated  by  the  manu¬ 
facturer  to  deliver  10  ml  (2  teaspoons- 
ful).  Generally,  a  fresh  solution  should 
be  prepared  each  week. 

Training  Homeroom  Teachers  as 
Rinse  Supervisors 

Prior  to  the  actual  rinsing  it  is 
recommended  that  two  practice  ses¬ 
sions,  using  tap  water  as  a  placebo 
rinse,  be  held.  During  these  sessions 
the  school  nurse  or  hygienist  instructs 
the  classroom  teachers  and  the  en¬ 
rolled  children  in  the  proper  rinsing 
technic. 

The  prepared  rinse  solution  can  be 
dispensed  into  paper  cups  and  taken 
on  trays  and  carts  to  the  individual 
classrooms,  or  a  dispensing  bottle  can 
be  brought  to  each  classroom  (Fig.  4A) 
and  the  cups  filled  there.  In  either 
case,  the  pump  must  be  primed  first  by 
pushing  the  plunger  down  several  times 
and  the  initial  solution  discarded. 

In  each  classroom  the  teacher  calls 
the  names  of  the  participating  chil¬ 


dren.  Each  child  receives  a  disposable 
cup  containing  10  ml  of  the  NaF  solu¬ 
tion  and  a  paper  napkin  (Fig.  4B).  If 
participation  is  being  monitored,  the 
children's  names  are  checked  on  a  list 
kept  in  each  classroom.  Most  class- 


Fig.  3.  Preparation  of  a  0.2%  NaF  solu¬ 
tion  is  easily  accomplished  utilizing  pre¬ 
marked  containers  and  premeasured  packets 
of  NaF.  Samples  of  one  commercial  sup¬ 
plier  are  illustrated.  Note  that  the  con¬ 
tainers  are  marked  at  the  I0(X)  and  1500 
ml.  level.  The  former  requires  2  g  NaF, 
the  latter  ^  g. 
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Fig.  4A.  The  rinse  solution  is  brought  to  each  classroom.  (Courtesy  of  Pat  Wiegand, 
Photographer,  Three  Village  Herald,  Stony  Brook,  N.Y.) 


rooms  contain  a  wall  ckK'k  with  a  sweep 
second  hand.  The  teacher  times  the 
rinse  for  60  seconds  (Fig.  4C)  and 
reminds  the  children  to  swish  the  solu¬ 
tion  and  to  use  cheek  pressure  to  force 
the  fluid  around  and  between  the  teeth. 
The  teacher  also  reminds  the  children 
not  to  swallow  the  solution.  After  60 
seconds  the  children  expectorate  into 
the  paper  cups,  wipe  their  mouths  with 
the  napkins,  and  place  the  napkins  in 
the  cups  to  soak-up  the  solution.  The 
teacher  or  a  child  then  collects  the  cups 
and  napkins  in  a  disposable  bag  (Fig. 
4D)  which  is  tied  and  deposited  in  a 
wastebasket. 

Initiation  and  Continuation  of 
Classroom  Rinsing 

Initiation  of  the  actual  rinsing  ses¬ 
sions  follows  the  same  format  devel¬ 
oped  during  the  practice,  or  placebo, 
sessions.  The  mixed  fluoride  solution 
is  brought  to  the  individual  classrooms 
and  dispensed  to  the  participating  chil¬ 
dren.  Rinsing  is  timed  for  60  seconds 
and  then  all  refuse  is  collected  and  dis¬ 
carded.  If  the  mixed  solution  was 
brought  in  bottles,  the  bottles  are 
collected  and  stored  centrally  until  the 
next  week. 

Because  many  children  do  not  stay 
in  their  homeroom  all  day,  it  is  best 
that  rinsing  be  done  early  in  the  morn¬ 
ing.  This  approach  causes  the  least 
disruption  of  the  day's  other  classroom 
activities.  The  same  classrooms  should 
rinse  on  the  same  day  each  week. 


Generally,  Monday  should  not  be  desig¬ 
nated  as  a  rinse  day  since  many  na¬ 
tional  holidays  are  now  celebrated  on 
Mondays  and  the  schools  are  closed. 

ADVANTAGES  OF  FLUORIDE 
RINSING 

A  program  in  which  children  rinse 
on  a  scheduled  basis  in  the  class¬ 
room  has  several  advantages. 

( 1 )  The  efficacy  of  the  rinsiiif’  tech¬ 
nic  in  reducing  dental  caries  has  been 
demonstrated  in  namerons  clinical 
trials.  The  caries  reductions  obtained 
in  the  fluoride  rinsing  studies  that 
were  reviewed  by  the  Council  on 
Dental  Therapeutics  of  the  American 
Dental  Association  ranged  from  1 1  to 
80%.'*  While  the  concentration  of 
fluoride,  the  frequency  of  application, 
and  the  type  of  fluoride  varied  between 
the  different  studies,  the  combined 
average  caries  reduction  was  32%. 

(2)  Fen-  materials  are  required  and 
the  cost  is  low.  The  major  equip¬ 
ment  for  a  rinsing  program  includes 
a  locked  cabinet  to  store  the  fluoride 
supplies  and  a  mobile  dispensing  cart 
for  each  school.  The  rinsing  supplies 
include  calibrated  pumps  and  con¬ 
tainers,  paper  napkins  and  cups,  dis¬ 
posal  bags  and  ties,  and  pre-mi xed 
packets  of  sodium  fluoride.  One  com¬ 
mercial  supplier*  currently  estimates 

*  Medical  Products  Laboratories,  Phila¬ 
delphia,  Pa. 


Fig.  4B.  Participating  children  each  receive 
a  paper  napkin  and  10  ml.  of  the  solution 
in  a  paper  cup.  (Courtesy  of  Pat  Wiegand, 
Photographer,  Three  Village  Herald,  Stony 
Brook,  N.Y.) 


the  supplies  to  cost  45tf  per  child  to 
rinse  once  a  week  for  a  school  year 
(36  weeks).  Recently,  another  commer¬ 
cial  sourcet  has  indicated  that  a 
premi.xed  flavored  fluoride  solution 
(POINT-TWO®)  can  be  provided  with 
some  of  the  other  rinse  supplies  at  a 
competitive  price.  The  additional  costs 
of  the  program  are  for  the  printing  of 
letters  of  consent  and  for  other  office- 
related  expenses. 

(3)  Little  time  is  involved  per  session 
.VO  that  frequent  treatments  can  he 
accomplished  with  minimum  disruption 
of  classroom  time.  Table  I  presents 
the  classroom  time  utilized  for  rins¬ 
ing  in  the  program  directed  by  the 
authors.  Average  rinsing  times  are  pre¬ 
sented  for  a  typical  month  of  the 
program.  The  average  time  was  5.0 
minutes  per  classroom  rinse  session, 
with  a  range  of  1.5  to  16  minutes. 

(4)  Non-dental  personnel  with  mini¬ 
mal  training  can  easily  supervise  the 
procedure.  The  program  uses  class¬ 
room  teachers  who,  with  minimal  train¬ 
ing,  act  as  rinse  supervisors.  Addi¬ 
tionally,  the  program  is  administered 
by  the  school  health  office  where, 
if  a  dental  hygienist  is  not  avail¬ 
able,  it  may  be  coordinated  and 
directed  by  the  school  nurse. 

(5)  The  technic  of  administration 
is  ea.sy.  The  rinse  procedure  is  one 

+  Hoyt  Laboratories,  Needham,  Mass. 


Fig.  4C.  The  children  rinse  for  60  seconds  and  then  expectorate  back  into  the  paper  cups. 
(Courtesy  of  Pat  Wiegand,  Photographer,  Three  Village  Herald.  Stony  Brook,  N.Y.) 


that  most  children  can  perform  and, 
in  fact,  have  usually  performed  in 
other  circumstances  at  home.  Thus, 
participation  can  begin  in  the  kinder¬ 
garten  and  extend  to  the  highest  grade 
level  in  the  school.  The  only  contra¬ 
indication  to  an  individual  participating 
might  occur  in  the  lower  grades  where 
an  occasional  child  might  habitually 
swallow,  rather  than  expectorate,  the 
rinse. 

SUMMARY 

Dental  health  programs  in  the  schools 
are  not  new.  Such  programs  may  be 
primarily  educational  or  may  actively 
involve  the  children  in  a  dental  pre¬ 


ventive  technic.  Recently,  programs  in 
which  children  periodically  rinse  with 
a  fluoride  solution  under  supervision 
in  the  classroom  have  been  intro¬ 
duced.  Fluoride-rinsing  programs  have 
several  advantages:  they  are  easy  to 
establish,  do  not  require  dental  per¬ 
sonnel.  are  relatively  inexpensive,  and 
only  minimally  infringe  upon  normal 
classroom  activity.  This  article  de¬ 
scribes  the  implementation  of  a  school- 
based  rinsing  program  in  which  chil¬ 
dren  rinse  once  a  week  with  a  0.2% 
NaF  solution.  The  program  that  has 
been  described  may  be  directed  by 
the  school  nurse  or,  if  available,  the 
school  dental  hygienist;  the  classroom 


Table  1.  Classroom  Time  Required  for  a  Single  Rinsing  Session 


Grade  Level 

No.  of 
Classrooms 

Average  Time 

Per  Rinse 
Session* 
(minutes) 

Range 

(minutes) 

K 

35 

5.7 

3  -13 

1 

38 

4.6 

2  -10 

2 

36 

5.1 

3  -12 

3 

36 

4.7 

2.5-  9 

4 

34 

5.0 

1.5-10 

5 

33 

5.3 

1.5-15 

6 

37 

5.0 

2  -16 

All  Grades 

249 

5.0 

1.5-16 

*  Based  upon  three  or  four  rinse  sessions  for  each  classroom. 


Fig.  4D.  Cups  and  napkins  are  collected  in 
a  disposable  trash  bag  and  are  discarded. 
(Courtesy  of  Pat  Wiegand,  Photographer, 
Three  Village  Herald,  Stony  Brook,  N.Y.) 


supervision  of  the  actual  rinse  proce¬ 
dure  is  supervised  by  the  homeroom 
teachers. 
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Arch  Length 
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“Good  check-up,  Mrs,  Par¬ 
ent,”  said  Dr.  Molar.  “Johnny 
didn’t  have  any  cavities  this 
time.” 

“I’m  delighted  to  hear  that. 
Dr.  Molar,”  Mrs.  Parent  re¬ 
plied.  “But  tell  me,  why  do 
Johnny’s  new  front  teeth  seem 
so  crooked?  They’re  all  jumbled 
up.  His  baby  teeth  were  so  nice 
and  white  and  straight,  and  these 
new  teeth  seem  so  large.  I’m 
really  very  concerned.” 

Dr.  Molar  looked  again  at 
Johnny’s  mouth  and  said,  “They 
do  seem  large  and  crowded,  but 
your  son  is  only  seven.  His  jaws 
still  have  a  lot  of  growing  to  do. 
Perhaps  they  will  grow  enough 
to  support  his  teeth.” 

“Perhaps,”  that  vague  and 
unscientific  term.  Johnny  pre¬ 
sented  with  an  obvious  problem, 
anterior  crowding,  which  is  in¬ 
dicative  of  an  overall  arch  length 
deficiency.  There  is  no  “per¬ 
haps”  about  it.  Johnny  either 
has  or  does  not  have  an  arch 
length  deficiency.  There  are 
means  available  to  accurately 
make  this  determination. 

TYPES  OF  ARCH  LENGTH 
DISCREPANCY 

Three  types  of  arch  length 
discrepancies  exist.'*  The  first 
and  by  far  the  most  common  is 
an  excess  of  tooth  material  in 
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relation  to  the  amount  of  basal 
bone  that  exists  to  support  the 
teeth,  ultimately  resulting  in 
crowding  of  the  dentition. 

The  patient  who  has  been 
totally  edentulous  for  twenty 
years  has  nothing  left  but  basal 
bone.  This  basal  bone,  or  apical 
base,'^  is  genetically  determined 
and  remains  unchanged  whether 
teeth  are  present  or  not.  The 
alveolar  bone,  the  denture  bear¬ 
ing  ridge,  exists  to  support  teeth. 
Once  the  permanent  teeth  are 
lost,  the  alveolar  bone  is  also 
lost.  In  the  arch  length  defi¬ 
ciency,  the  basal  bone  or  apical 
base  is  insufficient  to  carry  all 
of  the  teeth  and  their  con¬ 
comitant  alveolar  bone. 

The  second  problem  is  the 
exact  reverse  of  the  arch  length 
deficiency.  In  this  case,  we  are 
presented  with  an  arch  length 
excess.  The  amount  of  tooth 
material  and  its  associated  al¬ 
veolar  bone  is  small  in  compari¬ 
son  with  the  basal  bone.  The 
overall  result  is  spacing  between 
the  teeth. 

The  third  problem  is  one  of  a 
tooth-size  to  tooth-size  dis¬ 
crepancy,  the  teeth  in  the 
maxillary  arch  not  matching 
those  in  the  mandibular  arch, 
making  normal  occlusion  unat¬ 
tainable. 

GENETIC  DRIFT 

From  our  prehistoric  fore¬ 
bearers  to  man  as  we  know  him 
today,  the  evolutionary  trend 
has  been  one  of  reduction  of 
facial  dimensions. Genetic  drift 
has  allowed  for  diminution  in 


both  the  skeletal  framework  of 
the  face  and  the  dentition.  But 
man’s  face  is  getting  smaller  at 
a  greater  rate  than  his  teeth.  The 
overall  result  is  one  of  an  in¬ 
creasing  tendancy  toward  dental 
crowding."* 

For  stone  age  man,  arch 
length  discrepancy  was  rarely  a 
problem.®’^  Proximal  attrition 
and  occlusal  attrition  to  below 
the  level  of  the  contact  points'* 
allowed  eruption  of  the  full  adult 
dentition  into  uncrowded  posi¬ 
tions.  With  civilization  and  re¬ 
finement  of  food  products, 
modern  man  has  lost  attrition  as 
a  positive  factor  in  the  eruption 
of  his  dentition.'® 

Normal  development  of  the 
dental  arches  toward  the  goal  of 
a  functional  occlusion,  being 
thus  challenged  by  genetic 
trends,  is  often  not  achieved. 
The  dentist,  whose  task  it  is  to 
monitor  this  process,  is  faced 
with  a  complicated  diagnostic 
and  treatment  situation.  He 
must  determine  whether  there 
will  be  sufficient  room  for  all  of 
the  permanent  teeth  to  erupt  into 
normal  occlusion.  If  not,  he 
must  then  determine  the  best 
course  of  treatment  for  his  pa¬ 
tient,  which  may  include  referral 
to  an  orthodontist  or  pedo- 
dontist  for  growth  and  develop¬ 
ment  supervision, 

EXTENT  OF  THE  PROBLEM 

Salzmann^^  has  pointed  out 
that  “Ideal  occlusion  is  a  hypo¬ 
thetical  formula  which  does  not, 
and  cannot,  exist  in  man.  Ideal 
tooth  form  and  ideal  occlusion 
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necessitates  an  unblemished 
heredity,  an  optimum  favorable 
environment  and  a  develop¬ 
mental  history  devoid  of  any 
accident,  diseases  or  occurrence 
which  would  modify  the  ideal 
inherent  growth  pattern." 

It  has  been  determined"*  that 
50  to  60  per  cent  of  the  children 
in  the  10  to  19  year  age  group 
have  some  degrees  of  malocclu¬ 
sion.  Of  these,  more  than  half* 
have  a  moderately  severe  to 
handicapping  malocclusion. 

The  inter-relationship  of  ab¬ 
normalities  comprising  a  maloc¬ 
clusion,  both  dental  and  skele¬ 
tal,  are  extremely  complex.  Arch 
length  discrepancies  are  only 
one  of  the  many  characteristics 
of  a  malocclusion.'  In  addi¬ 
tion  to  arch  length  (alignment) 
problems,  there  may  be  devia¬ 
tions  in  the  sagittal,  transverse 
and/or  vertical  parameters,  as 
well  as  deviation  in  the  soft 
tissue  drape  overlying  the  dental 
and  skeletal  systems.  The  den¬ 
tist  must  be  able  to  recognize 
problems  developing  in  any  of 
these  areas,  and  be  prepared 
to  deal  with  these  problems  or 
refer  them  for  treatment. 


DEVELOPMENT  OF  NORMAL 
OCCLUSION 

Dental  development  begins  at 
AVi  to  5  months  in  iitero^^^ 
starting  with  the  central  incisors. 
During  the  first  three  years  of 
life,  growth  of  the  cranium  is 
rapid,  but  even  more  rapid  is 
growth  of  the  face  as  it  swings 
itself  downward  and  forward, 
out  from  under  the  cranial 
base."’'^ 

The  deciduous  teeth  begin 
eruption  about  the  sixth  month, 
with  all  20  of  them  fully  in 
place  by  the  third  birthday.'*' 
Measuring  from  the  distal  of  the 


second  deciduous  molar  on  one 
side,  bucco-lingually  through 
the  contact  areas  in  the  poster¬ 
ior  and  along  the  incisal  edges 
in  the  anterior,  to  the  distal  of 
the  second  deciduous  molar  on 
the  other  side,  gives  the  avail¬ 
able  arch  length.  From  the  third 
year  of  life  to  eruption  of  the 
full  permanent  dentition,  there  is 
net  decrease  in  the  arch  length 
available.^"-'*'*’'*'* 

Given  a  normal  Class  1  skeletal 
relationship,  two  distinct  dental 
patterns  are  considered  normal 
in  deciduous  dentition.  The  first 
of  these  presents  with  congeni¬ 
tal  "primate  spaces"'*  between 
the  maxillary  deciduous  laterals 
and  canines,  and  the  mandib¬ 
ular  deciduous  canines  and 
first  molars.  The  flush  terminal 
plane  relationship  of  the  sec¬ 
ond  deciduous  molars  is  altered 
to  a  full  Class  I  relationship 
at  eruption  of  the  first  permanent 
molars.  This  "early  mesial 
shift"^  occurs  via  closure  of 
the  primate  space,  allowing 
the  first  permanent  molars  to 
erupt  into  a  full  Class  I  rela¬ 
tionship. 

In  the  second  most  common 
dental  pattern,  primate  spaces 
are  absent.^  Due  to  the  flush 
terminal  plane  relationship,  the 
first  permanent  molars  are 
forced  to  erupt  into  an  end-on, 
cusp-tip  to  cusp-tip  relationship. 
"Late  mesial  shift"'*  occurs  at 
eruption  of  the  permanent 
canines  and  premolars,  allowing 
the  mandibular  molar  to  drift 
mesially  a  greater  distance  than 
the  maxillary  molar. 

The  space  provided  for  this 
late  mesial  shift  is  called  the 
"leeway  space"  of  Nance.'*' 
The  mandibular  molar  has  an 
average  leeway  space  of  1 .7  mm 
on  each  side,  whereas  the  maxil¬ 


lary  molar  has  but  0.9  mm  per 
side.  Thus  the  mandibular  molar 
can  move  forward  in  the  arch  a 
greater  distance  than  the  maxil¬ 
lary  molar,  resulting  in  the  late 
mesial  shift  from  an  end-on  to 
fall  Class  I  first  permanent  molar 
relationship. 

At  eruption  of  the  mandibular 
incisors,  there  is  an  increase  in 
intercanine  distance,  due  to 
lateral  pressure  from  the  mandib¬ 
ular  incisors.  In  turn,  the  man¬ 
dibular  deciduous  canines  being 
forced  laterally  place  pressure 
on  the  maxillary  deciduous 
canines,  forcing  them  laterally. 
This  "secondary  spacing"'^ 
creates  more  room  for  eruption 
of  the  maxillary  permanent 
lateral  incisors. 

Once  erupted,  the  mandibular 
permanent  incisors  may  show 
some  transient  crowding.  Up  to 
2  mm  of  crowding  in  this  area 
will  be  reduced  completely  by 
age  8  in  boys,  and  reduced  to 
1  mm  by  the  same  age  in  girls. 

On  the  other  hand,  spacing 
exists  in  the  maxillary  arch, 
most  noticeably  between  the 
central  incisors.  This  "ugly 
duckling""  stage  lasts  until  the 
maxillary  canines  erupt,  creat¬ 
ing  sufficient  pressure  to  up¬ 
right  the  incisors  and  close,  in 
the  absence  of  a  hypertrophied 
maxillary  labial  frenum,  the  mid¬ 
line  diastema. 

Canines  and  premolars  erupt 
in  predictable  order'*^  with  varia¬ 
tions  occurring  according  to  age, 
sex,  and  genetic  pattern.  Girls 
have  on  the  average  28  of  their  32 
permanent  teeth  fully  erupted  at 
an  earlier  age  than  boys.  There 
are  some  differences  in  the  erup¬ 
tion  order  of  the  succedaneous 
teeth,  the  most  noticeable  being 
that  girls  tend  to  have  mandibu¬ 
lar  permanent  canines  erupted 
(continued  on  page  34) 
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(continued  from  page  32) 
before  eruption  of  the  first  pre¬ 
molars,  where  boys  will  erupt 
both  at  about  the  same  time.  In 
both  girls  and  boys,  the  maxil¬ 
lary  canines  are  the  last  maxil¬ 
lary  succedaneous  teeth  to 
erupt. 

Once  erupted,  all  permanent 
teeth  assume  a  position  of  equi¬ 
librium,^-^  supported  by  the  mus¬ 
culature,  over  basal  bone.  With 
continued  growth,  the  incisors 
tend  to  become  more  upright, 
and  the  anterior  overbite 
deepens  with  maturity.^ 

Despite  the  transient  increase 
in  arch  length  gained  at  eruption 
of  the  permanent  incisors,  in¬ 
cisor  uprighting  and  molar 
movement  to  use  the  primate 
and  leeway  spaces  result  in  an 
overall  shortening  of  arch 
length.-'  It  cannot  be  antici¬ 
pated,  given  the  weight  of 
scientific  evidence  to  the  con¬ 
trary,  that  a  child  with  severe 
dental  crowding  at  age  7  will 
have  anything  other  than  severe 
dental  crowding  at  age  12. 

CAUSES  OF  ARCH  LENGTH 
DISCREPANCY 

In  his  fine  series  of  articles  on 
Serial  Extraction,  Dale'^  listed 
the  signs  of  a  true  hereditary 
arch  length  deficiency.  With 
modification,  they  are  as  follows: 

1.  Premature  exfoliation  of 
one  or  more  of  the  primary 
cuspids.  If  only  one  is  lost,  the 
mandibular  incisors  usually  tip 
laterally  toward  that  space. 

2.  Crescent  shaped  resorb- 
tion  on  the  mesial  aspect  of  one 
or  more  deciduous  canine  roots. 

3.  Lingual  displacement  of 
one  or  both  mandibular  lateral 
incisors.  If  only  one  is  dis¬ 
placed,  the  mandibular  midline 
will  deviate  to  that  side, 

4.  Labially  locked  mandibular 


incisor,  usually  one  of  the 
central  incisors,  with  severe 
gingival  clefting  or  recession  on 
the  labial  surface.  In  cases  such 
as  this,  repositioning  of  the 
incisor  over  basal  bone  creates 
better  gingival  and  bony  archi¬ 
tecture.  It  is  therefore  advisable 
to  postpone  gingival  grafting 
procedures  until  after  the  tooth 
has  been  repositioned. 

5.  Crowding  of  the  unerupted 
canines,  causing  them  to  bulge 
to  the  labial.  If  allowed  to  erupt 
in  these  labial  positions,  the 
result  may  be  a  compromise  in 
width  of  the  zone  of  attached 
gingiva  on  the  labial  surface  of 
these  teeth. 

6.  Splaying  of  the  maxillary 
and/or  mandibular  incisors  due 
to  the  crowded  positions  of  the 
canines. 

7.  Ectopic  mesial  eruption  of 
the  maxillary  first  permanent 
molar,  causing  early  exfoliation 
of  the  second  deciduous  molar. 
Failure  to  treat  this  condition 
will  result  in  additional  mesial 
migration  of  the  maxillary  first 
permanent  molar,  causing  even¬ 
tual  impaction  of  the  maxillary 
second  premolar  and  severe 
tipping  and  rotation  of  the  first 
permanent  molar. 

8.  Vertical  palisading  of  the 
maxillary  permanent  first,  second 
and  third  molars  in  the  tuberos¬ 
ity  area. 

9.  Impaction  of  the  mandibu¬ 
lar  permanent  second  molar. 

10.  Bimaxillary  protrusion. 
Dento-alveolar  protrusion  in  the 
anterior  area,  superimposed  on  a 
Class  I  skeletal  pattern.  This  is 
a  crowed  dentition  in  which  the 
teeth  do  not  become  crooked, 
but  instead  lean  forward,  canti- 
levering  off  their  basal  bone 
support. 

Not  all  arch  length  deficien¬ 


cies  are  caused  by  genetic 
input.  Most  of  the  other  causes 
are  neglect  on  the  part  of 
parents,  or  mismanagement  of 
the  part  of  the  dentist.  They 
include: 

1.  Premature  loss  of  decidu¬ 
ous  teeth  without  benefit  of 
space  maintenance.  The  result  is 
mesial  migration  of  posterior 
teeth  and  distal  migration  of 
anterior  teeth,^^  resulting  in 
additional  arch  length  reduction. 

2.  Untreated  interproximal 
caries  in  deciduous  teeth.  The 
deciduous  teeth  drift  into  each 
other,  flattening  the  contact 
areas,  reducing  arch  length. 

3.  Uneven  resorbtion  of  pri¬ 
mary  teeth,  causing  over-reten¬ 
tion  of  the  primary  teeth  and 
ectopic  eruption  of  the  perma¬ 
nent  teeth. It  has  been  de¬ 
termined  that  a  permanent 
tooth  will  erupt  when  the  root 
is  approximately  two-thirds 
formed.  Extraction  of  the  de¬ 
ciduous  predecessor,  prior  to 
this  stage  in  permanent  tooth 
formation,  in  the  absence  of 
alveolar  bone  loss  due  to  peri¬ 
apical  infection,  will  not  en¬ 
hance  the  rate  of  eruption  of  the 
permanent  tooth, but  will  per¬ 
mit  a  more  normal  path  of 
eruption, 

4.  Abberation  in  the  eruptive 
pattern  of  the  permanent  teeth, 
as  in  the  early  extraction  of  the 
deciduous  canines  preventing 
the  formation  of  secondary  spac¬ 
ing  in  the  maxillary  lateral 
incisor  areas. 

5.  Contracted  or  asymmetri¬ 
cal  dental  arches.  These  may  be 
caused  by  any  of  a  number  of 
abberant  functions,  such  as 
thumb-sucking,  mouth  breath¬ 
ing,  occlusal  interference,  etc. 

6.  An  anomalous  tooth  or 
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teeth,  such  as  overly-large 
second  premolars. 

7.  Oversized  crowns  on  frac¬ 
tured  anterior  teeth.  There  is  a 
strong  tendancy,  during  the  ugly 
duckling  stage,  for  the  crowns 
that  are  made  to  be  oversized, 
taking  up  what  is  at  that  time  a 
normal  maxillary  midline  dia¬ 
stema. 

8.  Overcontoured  posterior 
restorations  of  interproximal 
lesions,  occluding  a  portion  of 
the  space  required  for  eruption 
of  the  succedaneous  teeth. 

9.  Over-retained  deciduous 
second  molars  in  the  patient  with 
congenitally  missing  second  pre- 
molars.^^ 

The  causes  of  arch  length 
excess  are,  for  the  most  part,  the 
reverse  of  those  for  arch  length 
deficiency.  It  is  very  rare  that 
a  patient  presents  with  even 
spaces  between  all  of  his  perma¬ 
nent  teeth.  More  often  spacing 
is  caused  by:  (1)  One  or  more 
teeth  being  anomalously  small, 
as  peg-shaped  laterals.  (2)  Thick, 
low  maxillary  frenum  attach¬ 
ment,  causing  a  midline  dia¬ 
stema.  It  must  be  noted  that  un¬ 
less  plans  are  made  to  close  the 
diastema  prior  to  healing  of  the 
frenectomy,  scar  tissue  may 
form  in  the  operated  site,  pre¬ 
venting  the  teeth  from  being 
brought  together.  (3)  Abberant 
muscle  function,  as  a  tongue 
thrust,  pushing  the  incisors 
forward  and  causing  them  to 
flare.  (4)  Other  habits,  such  as 
finger  or  thumb  sucking,  causing 
flaring  of  the  incisors.  (5)  Loss  of 
posterior  teeth  with  posterior 
bite  collapse  and  resultant 
anterior  flaring. 

The  third  type  of  arch  length 
discrepancy  is  neither  deficiency 
nor  excess,  but  is  due  to  a  mal- 
relationship  between  the  sizes  of 


the  maxillary  and  mandibular 
teeth. The  mean  value  for  the 
relationship  between  the  maxil¬ 
lary  6  anterior  teeth  and  mandib¬ 
ular  6  anterior  teeth  is  that  the 
maxillary  6  anterior  teeth  are 
about  27  per  cent  larger  than  the 
mandibular.  This  creates  a  nor¬ 
mal  overbite-oveijet  relation¬ 
ship  in  the  anterior. 

If  the  maxillary  anterior  teeth 
are  less  than  27  per  cent  larger 
than  the  mandibular,  as  in  the 
case  of  peg-shaped  laterals,  the 
overbite  will  be  reduced  toward 
zero  unless  spaces  are  permitted 
to  exist  in  the  maxillary  anterior 
region. 

If  the  maxillary  anterior  teeth 
are  more  than  27  per  cent  larger 
than  the  mandibular,  as  in  the 
unfortunate  extraction  of  a 
labially  locked  mandibular  in¬ 
cisor  with  severe  gingival  reces¬ 
sion,  the  overbite  will  deepen 
considerably.  Unless  the  maxil¬ 
lary  teeth  are  proportional  in 
size  to  the  mandibular  teeth, 
they  will  not  occlude  normally. 

MEASUREMENT  OF  ARCH  LENGTH 

Determination  of  arch  length 
discrepancy  involves  measuring 
the  amount  of  arch  length  avail¬ 
able,  and  subtracting  from  that 
the  amount  of  arch  length  re¬ 
quired. 

Nance^^  suggested  the  use  of  a 
soft  brass  wire  to  measure  arch 
length  available.  By  bending  the 
wire,  usually  .020  in  diameter,  to 
conform  to  the  arch  form  pre¬ 
sented  by  that  patient  (a  form 
that  relates  to  the  underlying 
basal  bone  contour),  the  wire 
can  be  laid  across  the  incisal 
edges  of  the  anterior  teeth  and 
over  the  contact  points  of  the 
posterior  teeth.  The  wire  is  then 
marked  at  the  distal  of  the 
second  deciduous  molar  and 


straightened.  The  distance  be¬ 
tween  the  two  marks  is  the  arch 
length  available. 

Musich  and  Ackerman^®  have 
suggested  the  use  of  an  instru¬ 
ment  called  the  catenometer  to 
measure  arch  length  available. 
They  found  the  catenary  method 
considerably  more  reliable  than 
the  brass  wire  method  for 
making  this  measurement.  The 
instrument  gives  a  direct  reading 
of  the  measurement  on  a  Boley 
gauge. 

Other  authors^’’^^  have  sug¬ 
gested  the  use  of  calipers  or 
dividers  to  measure  segments  of 
the  arch,  then  adding  the  seg¬ 
ments  together  to  arrive  at  the 
measurement  for  arch  length 
available. 

To  evaluate  arch  length  re¬ 
quired,  the  mesio-distal  widths 
of  all  teeth  anterior  to  the  first 
permanent  molars  must  be 
added  together.  In  the  fully 
erupted  permanent  dentition, 
these  measurements  can  be 
taken  directly  from  the  study 
models. 

In  the  mixed  dentition,  there 
are  two  basic  methods  avail¬ 
able  for  determining  the  widths 
of  the  unerupted  permanent 
teeth.  The  first  of  these  is 
direct  measurement  of  the  un¬ 
erupted  teeth  on  radiographs.^* 
It  must  be  noted  that  to  minimize 
distortion  and  enlargement, 
parallel  films  taken  with  the  long 
cone  technique  are  preferred.  If 
bisecting  angle  —  short  cone 
films  are  used,  a  correction 
factor  must  be  used  to  account 
for  radiographic  magnification. 
The  use  of  panoramic  x-rays  for 
taking  these  measurements  is 
strongly  contraindicated, 
again  due  to  distortion  of  the 
radiographic  image. 

The  second  method  is  an  in- 
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direct  prediction.  The  incisors 
are  measured,  and  their  widths 
are  fed  into  prediction  table. 
The  table  in  turn  gives  the 
estimated  widths  of  the  un¬ 
erupted  permanent  teeth. 

ARCH  LENGTH  DISCREPANCY 

Arch  length  available  minus 
arch  length  required  equals  arch 
length  discrepancy  (ALA  -  ALR 
=  ALD).  This  resultant  sum  is 
the  basic  information  from 
which  arch  length  is  considered. 
The  following  adjustments  must 
be  considered:  (I)  Transient 
increase  in  arch  length  available 
at  eruption  of  the  permanent 
incisor-canine  complex.  (2)  De¬ 
crease  in  arch  length  as  leeway 
space  is  used.  (3)  Uprighting 
mesially  tipped  mandibular 
molars.  (4)  Relocating  the  lower 
incisor  over  apical  base.  For 
every  2.5°  the  mandibular  in¬ 
cisors  are  tipped  to  the  lingual 
I  mm  of  arch  of  arch  length  is 
required  to  accommodate  them. 
(5)  Flattening  the  Curve  of 
Spec  is  required  to  allow  all 
teeth  to  properly  contact  each 
other.  A  flat  occulsal  plane  is 
most  receptive  to  normal  occlu¬ 
sion.-  Approximately  three 
quarters  of  a  millimeter  of  arch 
length  is  required  to  accommo¬ 
date  each  millimeter  of  bilateral 
flattening  of  the  curve. 

The  mandibular  arch  is  the 
contained  arch.  It  is  less  amen¬ 
able  to  treatment  than  the 
maxillary  arch.  If  the  mandibu¬ 
lar  arch  length  deficiency  (ALD), 
as  modified  by  a  variety  of 
factors,  is  greater  than  -4  mm, 
extraction  of  permanent  teeth 
will  probably  be  necessary.  To 
expand  or  “develop"  the  arch 
beyond  this  point  is  to  cantilever 
the  teeth  off  of  their  basal  bone 
support.  This  invites  either 


collapse  of  the  arch  with  recur¬ 
rence  of  crowding,^^  or  stress 
and  eventual  breakdown  of  the 
investing  and  supporting  struc¬ 
tures  of  the  teeth. 

Example 

Let's  take  a  look  at  Johnny, 
Mrs.  Parent's  7-year  old  with  the 
crowded  teeth.  Measuring  his 
arch  with  a  catenometer,  it  was 
found  that  Johnny  had  a  mandib¬ 
ular  arch  length  available  (ALA) 
of  63.4  mm.  Direct  measure¬ 
ment  with  a  Boley  gauge  of 
the  erupted  incisors  on  the 
models,  and  of  the  canines  and 
premolars  on  parallel-long  cone 
periapical  films,  revealed  a  total 
mesio-distal  measurement  of 
67.9  mm  of  arch  length  required 
(ALR).  Feeding  these  numbers 
into  the  formula  ALA  —  ALR 
=  ALD,  we  find  that  Johnny 
has  an  arch  length  deficiency  of 
-4.5  mm.  Clearly,  room  for 
eruption  of  the  permanent  denti¬ 
tion  into  good  alignment,  well 
supported  over  basal  bone, 
simply  does  not  exist. 

But  what  of  the  contention 
that  he  might  grow  out  of  this 
problem?  As  his  permanent 
canines  erupt,  approximately  1 
mm  of  arch  length  will  be  gained. 
The  mandibular  molars  are  up¬ 
right,  so  no  space  can  be  gained 
there.  There  will  be  space  loss, 
approximately  3.5  mm,  as  lee¬ 
way  space  is  used.  The  mandibu¬ 
lar  incisors  are  somewhat  flared, 
about  10°,  and  require  4  mm  of 
arch  length  to  be  uprighted.  The 
Curve  of  Spec  was  relatively 
flat,  so  no  alignment  was  neces¬ 
sary  there.  With  these  factors  in 
mind,  the  -4.5  mm  ALD  must 
be  modified  by  adding  the  plus 
factors  and  subtracting  the  nega¬ 
tive.  The  equation  becomes,  in 
this  case,  -  4.5  mm  (ALD) 


+  1  mm  (canine  eruption)  —3.5 
mm  (leeway  space)  —  4  mm 
(upright  1)  =  -  8  mm  total  arch 
length  deficiency  anticipated  at 
eruption  of  the  full  adult 
dentition. 

This  is  the  rule,  to  which  there 
is  almost  no  exception.  Arch 
length  shows  an  overall  decrease 
during  the  transition  from  the 
deciduous  to  the  permanent 
dentition and  continues  to  do 
so  throughout  life. 

SUMMARY 

From  an  evolutionary  stand¬ 
point,  our  dental  arches  are 
progressively  getting  smaller  at  a 
faster  rate  than  our  teeth.  The 
overall  result  is  a  constantly 
increasing  incidence  of  dental 
crowding. 

Arch  length  deficiency  is  a 
problem  that  is  recognizable  as 
early  as  the  eruption  of  the 
permanent  incisors.  Accurate 
means  are  available  for  assess¬ 
ing  the  severity  of  arch  length 
discrepancy. 

If  such  a  discrepancy  does 
exist,  it  should  be  evaluated  in 
relation  to  the  skeletal  and  soft 
tissue  framework  as  to  manage¬ 
ment  of  the  problem. 

The  development  of  a  normal 
full  adult  dentition  is  a  complex 
process.  Availability  of  arch 
length  to  support  the  intact  den¬ 
tition  is  a  prime  requisite, 
requiring  total  understanding  of 
the  growth  and  development 
process  for  proper  supervision. 
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Tooth  Eruption  and  Ankylosis 


Dento-facial  abnormalities  are 
incipient  in  many  of  the  children 
seen  in  the  dental  office  today.  It 
is  understandable  that  these  mal¬ 
occlusions  may  occur  more  or 
less  readily  when  one  pauses  to 
consider  the  vast  variety  of 
facial  forces  (Fig.  1)  to  which  the 
child  is  heir,  and  that  the  result 
of  all  these  applied  forces  is  what 
we  term  occlusion.^  On  the  one 
hand  are  forces  which  will  tend 
to  produce  a  masticatory  ap¬ 
paratus  both  pleasing  and  esthe¬ 
tic  and  on  the  other  perhaps 
those  very  same  forces,  im¬ 
properly  applied  or  in  an  unde¬ 
sirable  sequence,  will  produce  a 
less  than  desirable  result. 

Klein  states,  “It  is  generally 
accepted  that  dental  and  facial 
deformities  may  be  the  result  of 
many  etiological  factors,  such  as 
hereditary  factors,  environ¬ 
mental  factors,  nutritional  fac¬ 
tors,  endocrine  dysfunction, 
premature  loss  or  prolonged  re¬ 
tention  of  primary  teeth,  mal¬ 
formed  or  supernumerary  teeth 
(Fig.  2),  loss  of  permanent  teeth, 
pathological  entities,  as  well  as 
abnormal  pressure  habits,  all  of 
which  may  function  singly  or 
be  superimposed  upon  each 
other. 


*  Present  address:  233  Main  Street,  New 
Britain,  Connecticut.  Past  President  Con¬ 
necticut  State  Dental  Association;  Diplomate 
American  Board  of  Pedodontics:  Fellow 
American  College  of  Dentists;  Fellow 
American  Academy  of  Pedodontics;  Presi¬ 
dent  American  Association  Pedodontics 
Diplomates. 


Irving  W.  Eichenbaum,  D.D.S.* 

Clinical  observation  will  con¬ 
firm  that,  on  occasion,  proper 
and  normal  growth  patterns  may 
negate  each  other  when  extra¬ 
neous  factors  are  involved  in  the 
process  of  maturation  and  erup¬ 
tion.  While  growth,  develop¬ 
ment  and  eruption  of  the  teeth  is 
generally  acepted  as  a  routine 
process  and  a  usual  occurrence, 
the  forces  acting  on  the  develop¬ 
ing  dentition  are  many  and 
varied  and  can  be  detrimental  or 
beneficial  and  thus  frequently 
the  outcome  is  dependent  on 
some  balance  of  natural  impetus. 

This  impetus  for  change,  from 
the  primary  to  the  permanent 
dentition,  proceeds  with  great 
rhythm  and  specificity,  guided 
by  some  hidden  genetic  clock, 
and  responding  to  the  needs  of 
the  dento-facial  complex.  This 
rhythmic  pattern,  if  disturbed 
is  indicative  of  some  abnor¬ 
mality,  general  or  local,  and  the 
phenomena  must  be  evaluated  in 
these  terms.  Many  physiologic 
and  genetic  considerations  may 
influence  the  embryonic  tooth 
and  impair  or  impede  the  erup¬ 
tive  process  as  a  companion  syn¬ 
drome.  However,  should  de¬ 
velopment  proceed  within 
normal  limits  eruption  can  be 
anticipated  with  some  certainty. 

It  is  the  purpose  of  this  paper 
to  discuss  one  specific  erup¬ 
tive  aberration:  that  of  tooth 
ankylosis. 

“Early  in  embryonic  life,  the 
oral  epithelium  thickens  locally 


and  dips  into  the  mesenchyme 
and  there  are  formed  succes¬ 
sively,  the  dental  lamina,  de¬ 
ciduous  tooth  buds  and  the 
anlage  for  the  permanent  teeth, 
usually  in  overlapping  stages. 
These  epithelial  derivatives 
grow  in  a  direction  away  from 
the  oral  cavity.  Once  the  tooth 
is  sufficiently  formed,  a  new 
movement  commences  in  the 
opposite  or  coronal  direction. 
This  movement  is  tooth  erup¬ 
tion.  Although  tooth  eruption  in 
the  past  has  been  defined  as  the 
breaking  out  or  emergence  into 
the  oral  cavity,  the  more  modern 
definition  considers  the  actual 
emergence  as  merely  an  impor¬ 
tant  incident  in  the  larger 
process.  This  larger  process  of 
eruption  includes  the  entire 
interval  from  the  beginning  of 
this  coronal  movement  to  the 
time  the  tooth  is  lost  or  death 
ensues.  It  continues  even  after 
the  teeth  reach  their  antagonists 
at  the  occlusal  level,  to  com¬ 
pensate  for  the  resulting  abra¬ 
sion.  It  is  manifest  also  in  growth 
beyond  the  occlusal  level  when 
the  antagonist  is  lost.  It  is  there¬ 
fore  quite  apparent  that  constant 
coronal  movement  in  some  de¬ 
gree  is  characteristic  of  all 
normal  teeth,  i.e.  normal  teeth 
are  continuously  erupting.”' 
Within  the  interpretation  of  this 
statement  any  tooth  which  loses 
this  potential  can  be  classified  as 
unerupted  or  impacted  and  con¬ 
tains  profound  implications  for 
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f'ig.  I.  This  child  had  a  severe  blow 
to  the  face  at  age  16  months.  In  addition 
to  primary  root  rractiire.  dilaceration 
appears  to  be  present  at  the  incisal  edge 
of  the  right  permanent  central.  Obser¬ 
vation  of  the  resorption  of  these  root 
fragments  is  important.  Unresorbed 
they  may  act  to  retard  or  prevent  erup¬ 
tion  of  their  succeeding  centrals; 
infected  they  may  act  in  a  similar 
manner.  The  patient  was  3  years  of  age 
at  the  time  of  the  radiograph. 

the  integrity  of  the  developing 
mechanism  and  the  establish¬ 
ment  of  an  acceptable,  function¬ 
ing  and  esthetic  dentition. 

IMPACTED  TEETH 

Impaction  is  an  interference 
with  the  normal  process  of  tooth 
eruption  thus  not  permitting  the 
dental  member  to  assume  a  posi¬ 
tion  in  the  dental  arch.  This 
phenomena  may  confine  itself  to 
a  single  tooth  or  may  occur  in 
multiple  areas  in  the  dento- 
facial  complex.  The  inciting  fac¬ 
tors  in  impaction  are  many  and 
varied  and  the  consequences  are 
often  permanent.  Some  of  the 
more  frequent  clinical  findings 
in  impactions  include:  ( 1 )  trauma 


Fig.  2.  Periapical  views  of  super¬ 
numerary  teeth  should  be  supple¬ 
mented  with  occlusal  radiographs  to 
place  the  entire  anterior  maxilla  in 
proper  perspective. 

and  infections;  (2)  supernu¬ 
merary  teeth;  (3)  over-retained 
primary  teeth  or  root  fragments; 
(4)  ankylosed  teeth. 


TRAUMA  AND  INFECTION 

Children  are  involved  in  many 
accidents  wherein  a  blow  to  the 
anterior  maxilla  or  mandible  is 
received  and  pathology  is  a 
(Figs.  4A  and  B)  frequent  com¬ 
panion  to  the  situation.  Unless 
treated  as  soon  as  identified, 
this  situation  can  terminate  in  a 
destructive  eruptive  pattern. 
The  fragile,  developing  perma¬ 
nent  central  incisors  can  be 
diverted  from  their  usual  path 
and  a  most  bizarre  picture  may 
evolve.  It  is  not  unusual  to  find 
a  primary  incisor  and  a  fully 
erupted  permanent  incisor  side 
by  side  or  to  demonstrate  the 
incisal  edges  of  these  permanent 
teeth  erupting  high  in  the  muco- 
baccal  fold  in  near  horizontal 
plane  (Fig.  3). 


Fig.  3.  This  eruptive  pattern  should  be 
viewed  with  much  suspicion.  Primary 
incisor  is  firm  and  child  is  eight  years 
of  age.  Ankylosis  and/or  trauma  may  be 
involved. 

SUPERNUMERARY  TEETH 

One  of  the  prime  etiologic^ 
factors  in  the  lack  of  eruption 
in  the  anterior  maxillary  region 
is  supernumerary  teeth.  These 
mesiodens  are  often  quite  small, 
lingually  placed  and  appear  in¬ 
capable  of  retarding  the  erup¬ 
tive  forces  of  a  central  or  lateral 
incisor.  Once  careful  radio- 
graphic  examination  eliminates 
all  other  factors,  the  removal  of 
the  supernumerary  tooth  will 
generally  produce  beneficial  re¬ 
sults.  The  impacted  tooth  should 
resume  its  normal  eruptive  pat¬ 
tern,  but  periodic  radiographs 
should  be  taken  to  follow  its 
progress. 

OVER  RETAINED  TEETH 

A  severe  strain  on  the  timing 
so  necessary  for  normalcy  in 
occlusion  is  found  when  primary 
teeth-*  are  over  retained.  The 
retained  teeth  act  almost  like  a 
foreign  body**  in  the  sense  that 
they  are  not  useful  members  of 
the  a’ch  and  prevent  the  suc¬ 
cessor  teeth  from  erupting. 
Their  anatomical  configurations 
do  not  permit  intercuspation, 
their  anteroposterior  dimen- 
(continued  on  page  42) 
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A  j?ood  scrub  with  a  hard  toothbrush... a  brush  that  can  injure  the  gingiva  and  still  not  do  a  good  job  of  sulcular 
plaque  removal.  You’d  te  surprised  how  many  patients  regard  a  little  bleeding  during  brushing  as  “natural!” 

But  people  listen  to  you... research  shows  that  most  patients  do  follow  a  dentist’s  or  hygienist’s  oral  health 
instructions.  So  switch  your  patients  from  the  scrub  brush  to  the  soft  brush... recommend  an  Oral-B*! 

Every  ()ral-B  Tboth-Gum  Brush  is  a  soft  brush...  each  is  multi  tufted  with  end-rounded,  polished  nylon  fila¬ 
ments.. .firm,  yet  flexible. ..a  perfect  home-care  instrument  for  safe  removal  of  surface  and  intrasulcular  plaque 
with  minimal  gingival  trauma. 

THE  BRUSH  ..^becausca  toothbrush  doesn't  have  to  hurt  to  work 


Division  of  l.*iilH>ratorios.  Inc./Waynt*.  Now  .lersoy  07470 

For  more  information  circle  7  on  card. 
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Figs.  4A  and  B.  (left)  Trauma  was  the  etiologic  factor  in  the  cyst  formation  in  this 
5-year-old  patient.  The  pathology  appears  to  be  diverting  the  developing  central 
incisor,  (right)  Pathology  under  control  and  tooth  appears  to  be  moving  intoa  more 
normal  position  and  root  development  proceeding.  Fourteen  months  between 
radiographs. 


(continued  from  page  40) 
sions  adversely  influence  tooth 
positioning  and  quite  generally 
introduce  a  most  abnormal  fac¬ 
tor  in  the  developing  system. 
Further,  an  entire  tooth  need  not 
be  involved.  Root  fragments, 
ankylosed  or  not,  act  in  a 
similar  manner  and  produce 
changes  far  out  of  proportion  to 
their  size  and  position  in  the 
jaws. 

ANKYLOSIS 

Ankylosis  is  the  fusion  of  bone 
to  the  tooth  and  has  several 
definitive  characteristics.  Anky¬ 
losis  is  not  static  nor  is  it  self- 
limiting  and  it  alone  can  negate, 
alter  or  even  destroy  many 
benign  forces  for  a  normal 
occlusion  (Figs.  5A,  B  and  C). 

This  problem  of  ankylosed 
molars  appears  to  be  primarily 
one  of  early  diagnosis  and  the 
immediate  institution  of  treat¬ 


ment.^  Once  the  diagnostic 
criteria  have  been  met,  the 
dentition  is  best  (Fig.  6)  served 
by  immediate  removal  of  the  in¬ 
volved  tooth  or  teeth  and  the 
insertion  of  an  appliance  to 
maintain  the  space.  The  adverse 
effects  of  an  ankylosed  or  sub¬ 
merging  molar  can  be  trans¬ 
mitted  to  the  (Figs.  7A  and  B) 
opposing  arch  and  easily  to  the 
entire  occlusion.  Should  the 
molar  remain  undetected  for  any 
period  of  time,  it  may  even 
become  covered  entirely  by  soft 
tissue  with  a  resultant  axial 
convergence  of  the  adjacent 
teeth.  Further  confimation  of 
ankylosis  may  be  made  by  per¬ 
cussing  the  tooth  in  question; 
the  result  is  a  solid  (Fig.  8)  sound 
giving  the  feel  and  impression 
that  the  tooth  is  an  integral  part 
of  and  fused  to  the  skull. 

The  effect  on  the  developing 


dentition  of  one  or  more  of  these 
molars  is  usually  quite  marked 
(Figs.  9A  and  B).  In  addition  to 
actual  space  loss,  the  lack  of 
alveolar  bone  formation  con¬ 
tributes  greatly  to  any  sub¬ 
sequent  malocclusion.  Delay  in 
the  removal  of  these  teeth  com¬ 
plicates  a  surgical  problem,  inas¬ 
much  as  they  must  be  removed 
by  dissection  and  the  bone  over- 
lying  the  pre-molar  removed.  In 
the  maxilla,  fusion  of  these  teeth 
to  the  sinus  floor  is  generally 
associated  with  sino-oral  open¬ 
ing  upon  removal  of  the  offend¬ 
ing  tooth.  Early  detection  and 
immediate  treatment  is  indi¬ 
cated  for  these  teeth. 

ETIOLOGY  AND  CHARACTERISTICS 

A  prime  factor  in  ankylosis, 
fusion  of  tooth  and  bone,  is  an 
incomplete  or  altered  perio¬ 
dontal  membrane.^  This  mem¬ 
brane,  separating  cementum  and 
bone,  serves  to  protect  the  tooth 
tissues  during  destructive  and 
constructive  phases  of  great 
cellular  activity;  the  resorption 
of  primary  roots  and  calcifica¬ 
tion  of  its  permanent  successor. 
Where  this  membrane  is  intact, 
fusion  does  not  take  place  and 
the  reverse  is  true  as  well.  This 
process  proceeds  normally  but 
under  the  influence  of  trauma  or 
drugs  the  integrity  of  the  perio¬ 
dontal  membrane  is  breached 
and  ankylosis  follows. 

A  tooth  may  become  anky¬ 
losed  prior^  to  or  after  eruption 
and  at  any  point  along  its  erup¬ 
tive  path.  However  once  the 
proper  ingredients  for  fusion 
are  present,  the  tooth  ceases 
eruption  and  its  position  in  the 
dental  arch  becomes  fixed.  The 
adjacent  teeth  and  tissue  con¬ 
tinue  their  growth  and  position- 
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Fig.  6.  This  second  primary  molar 
exhibits  no  mobility,  elicits  a  hollow, 
solid  sound  to  percussion  and  is  begin¬ 
ning  to  lose  its  occlusal  plane.  The  root 
development  of  the  second  pre-molar 
would  suggest  that  it  would  erupt  if  the 
impediment  was  removed.  This  repre¬ 
sents  early  ankylosis  and  should  be 
placed  under  treatment. 


destructive.  Once  this  tooth  is  so 
fixed  all  eruptive  forces  appear 
unable  to  move  this  tooth  into 
its  normal  occlusal  position  in 
the  dental  arch  (Figs.  lOA 
and  B). 

Noyes  published  very  early  a 
classical  study  detailing  the  his¬ 
tologic  and  physiologic  details 
of  this  eruptive  problem  and 
indicated  the  paths  of  future 
investigation  in  this  area.^  His 
paper  delineates  the  information 
that  dentin,  cementum  and  bone 
and  an  interrupted  periodontal 
membrane  are  all  intimately  re¬ 
lated  to  produce  this  situation. 
He  further  comments  on  the 
hyperactivity  of  this  local  area 
and  speculates  on  this  as  a  prime 
etiologic  factor. 

Vorhiese/«/.  stated,  “Periods 
of  dentin  formation  and  calcifi¬ 
cation  as  well  as  rebuilding  of 
bone  are  evident  in  histologic 
sections.  The  picture  appears  to 
be  one  in  which  this  double 
activity  of  resorption  and 
osseous  deposition  seemingly 
bores  through  solid  tooth  struc¬ 
ture  leaving  in  its  wake  a  typical 
bone."*^ 


Figs.  7A  and  B.  Ankylosis  at  a  more 
advanced  state.  In  one  that  successor 
pre-molar  will  not  erupt  until  the 
primary  molar  is  removed  and  the  space 
retained  to  permit  this  and  in  the  other 
several  methods  of  treatment  have  been 
suggested:  removal  of  the  primary 
molar  and  placement  of  a  fixed  bridge 
or  the  construction  of  a  casting  to 
establish  occlusion  and  contour. 


Biederman  discussed  the  eti¬ 
ology  of  ankylosis  and  dis¬ 
counted  mechanical  trauma  as 
the  prime  etiologic  factor."  His 
preference  suggests  agreement 
with  Noyes  and  he  presents  his¬ 
tologic  evidence  of  unquestion¬ 
able  verity  to  bolster  his  posi¬ 
tion.  His  clarity  of  discussion  in 
reference  to  the  site  of  ankylosis 
and  the  cellular  activity  timing 
of  the  phenomena  is  an  excellent 
example  of  scientific  reasoning. 
The  time  period  in  question 
presents  us  with  deciduous  root 
resorption  and  the  formation 
of  permanent  root  structure.  As 
the  primary  roots  are  resorbed 
the  periodontal  membrane  is  lost 
and  in  that  sequence:  however 
should  this  order  be  reversed 


Figs.  5A  to  C.  Three  clinical  views  of 
ankylosed  molars  demonstrating  the 
loss  of  occlusion  and  fixed  position  of 
these  teeth  in  the  arch.  Untreated, 
these  teeth  will  initiate  a  progressively 
deteriorating  occlusion. 


ing  and  soon  the  offending  tooth 
actually  appears  depressed  or 
“submerging"  while  in  fact  it  is 
merely  fixed  in  the  arch.  Should 
this  problem  occur  early,  the  de¬ 
pression  and  an  overgrowth  of 
tissues  is  quite  severe  and 
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Fig.  S.  Ankylosis  of  long  standing  or 
rapid  advance  and  bony  infiltration  of 


the  pulp  chamber  of  the  first  primary 
molar.  This  7-year-old  patient  had  a 
similar  pattern  on  the  opposite  side. 
Note  there  is  very  little  loss  of  occlusion 
and  it  is  reasonable  to  assume  ankylosis 
was  initiated  after  the  teeth  reach  the 
full  eruptive  stage. 

or  altered  we  could  find  de¬ 
ciduous  root  tissue  and  bone 
unprotected  by  periodontal 
membrane  and  the  possibility  of 
fusion  could  thus  be  enhanced. 
The  phenomena  of  tooth  anky¬ 
losis  in  (Figs.  1 1 A  and  B)  decid¬ 
uous  teeth  may  be  explained 
by  this  anrhythmic  disappear¬ 
ance  of  the  membrane.  It  would 
thus  appear  that  the  periodontal 
membrane,  its  alteration,  ab- 
beration  or  loss  of  continuity  is 
an  inciting  determinant  in  this 
histologic  and  eruptive  drama. 
Chemical,  stimulii  or  trauma  of 
a  chronic  nature,  may  serve  as 
an  accomplice  to  the  fact  of 
tooth  and  bone  fusion. 

DIAGNOSIS  AND  TREATMENT 

The  criteria  for  diagnosis  are 
both  clinical  and  radiographic 
and  require  careful  evaluation. 
The  diagnostic  routine  must  be 
early  and  definitive  as  the  ill 
effects  of  fusion  are  progressive 
and  productive  of  continuous  ills 
at  an  accelerating  rate. 

The  clinical  signs  are:  (I)  Loss 
of  occlusion  with  the  opposing 
tooth.  If  of  long  standing  the 
adjacent  teeth  incline  axially  to 
reduce  the  occlusal  clearance 


Fig.  9A.  Long  standing  ankylosis  of 
maxillary  second  molar.  Note  bony 
infiltration  of  pulp  chamber. 


Fig.  9B.  Undiagnosed  ankylosis  in 
maxilla  with  treatment  deferred.  Ob¬ 
serve  mesial  migration  of  first  primary 
molar  and  the  deviation  of  the  second 
pre-molar. 

and  chronic  irritation  of  the  tis¬ 
sues  is  quite  apparent.  (2)  Com¬ 
plete  lack  of  mobility  of  the  tooth 
concerned.  This  tooth  is  fixed, 
firm  and  impossible  to  move. 
The  impression  gained  by  any 
manipulation  is  one  of  the  tooth 
being  an  extension  of  the  maxilla 
and  mandible.  (3)  Percussion 
produces  a  clear  sharp  sound; 
unlike  one  produced  by  testing 
a  normally  erupted  tooth. 

RADIOGRAPHIC  SURVEY 

Radiography  may  demon¬ 
strate  a  lack  of  or  interruption 
in  the  continuity  of  the  perio¬ 
dontal  membrane.  Long  stand¬ 
ing  cases  may  demonstrate  bony 
invasion  of  the  pulp  chamber, 
replacement  of  the  cementum 
and  dentin.  These  changes  are 
minimal  in  the  early  stages  of 
fusion  and  continuous  observa¬ 


Figs.  lOA  and  B.  Root  fragments,  which 
may  be  ankylosed.  serve  to  destroy  a 
normal  eruptive  pattern.  They  should 
be  regarded  in  a  similar  way  to  a  fully 
overretained  tooth. 

tion  and  examination  are  es¬ 
sential. 

The  confirmation  of  ankylosis 
should  initiate  immediate  treat¬ 
ment  consisting  of  the  removal 
of  the  offending  tooth  and  the 
bony  cap  covering  the  succes¬ 
sor.  The  progressive  nature  of 
the  problem  begs  for  early  inter¬ 
vention  but  still  another  facet, 
that  of  bone  growth  and  deposi¬ 
tion,  should  be  considered. 
Bone  growth  is  intimately  in¬ 
volved  in  the  eruptive  process 
and  bears  some  examination. 
Bone  growth  and  tooth  eruption 
proceed  in  the  direction  of 
diminished  resistance  and  will 
be  inhibited  in  an  ankylosed 
area.  Inasmuch  as  bone  grows 
by  surface  deposition  and  re¬ 
sorption,  no  new  bone  can  be 
formed  until  the  tooth  is  re¬ 
moved  and  so  further  underlines 
the  need  for  early  intervention. 
Thus  the  creation  of  a  new  bony 
surface  at  the  site  of  the  removed 
tooth  will  decrease  bone  loss  and 
remove  the  inhibition  of  alveolar 
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Figs.  1 1 A  and  B.  Two  maxillary  anky- 
losed  molars  which  were  completely 
covered  by  the  oral  soft  tissues.  They 
were  discovered  by  the  physician  seek¬ 
ing  cause  of  chronic  sinus  drainage  and 
infection.  The  removal  of  these  teeth 
required  hospitalization  and  rather 
extensive  surgical  treatment. 

growth  and  this  in  turn  mini¬ 
mizes  the  resultant  bony  area 
defect  which  would  be  present 
with  any  delay. 

Should  early  diagnosis  and 
effective  treatment  be  com¬ 
promised  the  following  clinical 
situation  may  be  encountered: 
( 1)  Ankylosis  has  fixed  the  tooth 
in  a  “submerged"  and  abnormal 
position.  The  adjacent  teeth  in 
various  stages  of  axial  devia¬ 
tion.  (2)  Deficient  alveolar  bone 
growth.  (3)  Progressive  degen¬ 
eration  of  occlusion  (Fig.  12). 

SUMMARY 

Tooth  ankylosis  is  due  to  a 
periodontal  membrane  altera¬ 
tion  allowing  a  fusion  of  tooth 
and  bone.  These  teeth  cease 


Fig.  12.  The  mandibular  second  primary 
molar  was  ankylosed  and  removed; 
however  space  was  not  maintained  with 
the  above  result. 

eruption  at  the  time  of  ankylosis 
and  cannot  move  or  be  moved. 
The  mandibular  second  de¬ 
ciduous  molar  is  most  com¬ 
monly  affected.  Teeth  below  the 
level  of  occlusion  they  once 
reached,  percuss  with  a  solid 
sound  and  demonstrate  an  inter¬ 
rupted  periodontal  membrane 
are  prime  suspects.  Histologi¬ 
cally  these  areas  are  in  a  con¬ 
dition  of  great  cellular  activity, 
both  resorption  and  calcifica¬ 
tion,  and  fusion  of  bone  and 
tooth  occurs.  Diagnosis  of  this 
condition  in  its  incipient  stages, 
and  proper  treatment  will  greatly 
minimize  the  progressive  ill 
effects  on  the  dental  condition. 

The  practitioner  involved  in 
treating  the  young  child  must  in¬ 
clude  in  his  armamentarium  a 
consuming  curiosity  concerning 
abnormalities  in  the  dentition  of 
his  patients  (Fig.  13).  His  inves¬ 
tigative  instincts  must  have 
proper  place  in  his  evaluation  of 
normalcy  or  for  a  specific 
situation.  Proper  preparation 
for  dental  guidance  must  have, 
as  a  high  priority  a  thorough 
and  current  knowledge  of  what 
is  proper  in  this  particular  oral 
apparatus,  what  will  progress  to 


Fig.  13.  This  mandibular  permanent 
first  molar  is  uneriipted  at  age  nine.  The 
other  molars  are  in  normal  occlusal 
position  and  the  etiology  of  this  ab¬ 
normality  is  under  question  at  present. 
The  diagnosis  of  follicular  cyst  forma¬ 
tion  and  ankylosis  has  been  suggested. 

normalcy  and  what  will  degen¬ 
erate  toward  malocclusion. 
Some  small,  distant  decision  to 
act  or  not  to  act,  may  in  the 
end,  determine  dental  harmony. 
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Early  Detection  of  Head  and  Neck  Cancer 
Using  Oral/Facial  Self-Examination 

John  C.  Grabau,  M.P.H.*  and  Stanley  J.  Scott,  D.D.S.** 


Treatment  for  advanced  malignant 
neoplasms  of  the  oral  cavity  often 
involves  radical  surgery,  radical  radio¬ 
therapy  or  a  combination  of  both. 
Unfortunately,  extensive  therapeutic 
intervention,  especially  by  surgery,  in 
this  anatomical  area  is  particularly 
apt  to  lead  to  functional  impairment 
and/or  physical  disfigurement.  Al¬ 
though  there  may  be  some  controversy 
over  what  modality  or  what  sequence 
of  modalities  is  most  effective  as  a 
function  of:  disease  location,  histology 
and  stage,  most  clinicians  agree  that 
early  stage  lesions  (i.e.  small  in  size 
and  without  lymphatic  involvement) 
offer  the  most  promising  prospects  for 
long  term,  high  quality  survival. 

There  have  been  a  number  of  investi¬ 
gations  into  the  association  of  various 
demographic,  chemical  and  mechanical 
factors  with  cancer  of  the  upper  aero- 
digestive  tract.  These  studies  suggest  a 
profile  of  individuals  at  high  risk  for 
developing  oral  cancer.  Heavy  tobacco 
use  and  high  alcohol  consumption 
have  been  specifically  implicated  as 
agents  operating  in  oral  carcino- 
genesis.®-*”-'^  Risk  increases  markedly 
with  age  and  also  is  substantially  greater 
for  males  than  females.^  A  cirrhotic 
liver  has  been  associated  with  cancer  of 
the  floor  of  the  mouth,  however,  a 
relationship  at  other  oral  sites  has  not 
been  demonstrated. 

In  Puerto  Rico,  Martinez"  compared 
dietary  habits  of  400  patients  with 
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epidermoid  cancer  of  the  esophagus, 
mouth,  and  pharynx  with  three  con¬ 
trols,  matched  for  age,  sex,  and 
socioeconomic  status.  He  found  the 
disease  to  be  associated  with  a  high 
consumption  of  hot  beverages  and 
spices,  as  well  as  high  alcohol  and 
tobacco  consumption. 

Data  from  the  Third  National  Cancer 
Survey  in  Table  1  yields  a  median  age 
of  onset  for  cancers  of  the  lip,  tongue, 
salivary  gland,  and  gum  and  mouth  of 
approximately  age  62  for  both  males 
and  females  in  the  white  population. 
The  non-white  population  shows  an 
earlier  median  age  of  onset,  viz.,  57 
and  52  for  males  and  females  respec¬ 
tively.  The  morbidity  and  mortality 
rates  are  approximately  three  times  as 
great  for  males  as  for  females,  inde¬ 
pendent  of  race.  Morbidity  rates  for 
whites  exceed  those  for  non-whites, 
however,  the  pattern  reverses  when 
mortality  is  considered. 

Farr  and  Arthur  have  noted  that 
“Metastasis  to  cervical  nodes  in  cancer 
of  the  head  and  neck  is  of  grave 
import,  a  biological  phase  in  the 
pathogenesis  of  this  disease  of  far 
greater  significance  than  local  geo¬ 
graphic  size,  extent,  or  duration  of  the 
primary  tumour.”^ 

Booze  and  Asal  have  pointed  out 
that  “Cancer  of  the  buccal  cavity  and 
pharynx  does  not  kill  many  people 
when  measured  absolutely  or  propor¬ 
tionately.  As  a  per  cent  of  all  cancer 
deaths,  oral  cancer  contributes  about 
two  to  three  per  cent.  However,  so 
many  deaths  from  a  site  so  easily  ob¬ 
servable  provides  impetus  for  more 
intensive  educational  and  case-finding 
efforts,  particularly  in  view  of  the 
favorable  prognosis  for  survival  when 
detected  early. 

Clearly  then,  efforts  to  control  oral 
cancer  must  focus  on  discovering  the 
disease  before  the  lymphatic  system 


becomes  involved.  Screening  programs, 
public  awareness  campaigns,  and  other 
measures  to  expand  the  population 
which  benefits  from  periodic  compre¬ 
hensive  head  and  neck  exams  (annually 
or  semiannually)  would  be  helpful. 
However,  it  is  unrealistic  to  expect 
more  than  a  small  percentage  of  the 
total  population  (even  of  high  risk 
groups)  to  be  so  involved.  As  a  tactic 
for  achieving  more  widespread  cover¬ 
age,  it  may  be  useful  to  borrow  a  con¬ 
cept  from  the  gynecologist.  Breast  self- 
examination,  popularized  in  recent 
decades,  has  demonstrated  notable 
gains  in  early  detection  of  tumors. 
The  self-exam  has  been  shown  to  be  of 
value  even  when  used  in  conjunc¬ 
tion  with  periodic  screening.  Over 
10%  of  the  cancers  found  in  a  recent 
series  at  the  Guttman  Institute  were 
detected  by  the  patient  as  a  breast 
lump  via  self-examination  between 
regular  annual  comprehensive  breast 
screening  examinations.'^  Generaliza¬ 
tion  to  the  oral  site  is  achieved  by 
developing  a  simple,  yet  thorough 
protocol  for  oral  self-examination 
which  can  be  effectively  taught  to  the 
general  population.'  "  ’^  Five  minutes  of 
instruction  from  a  dentist,  physician, 
specially  trained  dental  auxiliary  or 
nurse  can  provide  enough  understand¬ 
ing  for  individuals  to  be  able  to 
examine  themselves  with  reasonable 
effectiveness  in  search  of  oral  ab¬ 
normalities. 

Oral  self-examination  can  easily  be 
taught  in  the  dental  or  medical  office. 
The  only  materials  needed  are  a  gauze 
compress  and  a  lighted  mirror  (an 
illuminated  table  model  “make-up 
mirror”  is  especially  well  suited  for  use 
in  the  clinical  setting).  A  bathroom 
mirror,  as  found  in  most  homes,  is 
usually  sufficient  for  continued  practice 
of  the  technique.  During  the  course  of 
instruction  the  patient  should  be  made 
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Table  1.  Morbidity  and  Mortality  from  Malignant  Neoplastic  Disease  of  the  Buccal  Cavity 
by  Race  and  Sex  in  the  United  States 


Median  Age  at 
Diagnosis* 
(years) 

Median  Age  at 
Death** 

(years) 

Rate  per 
100,000 
Incidence* 

Rate  per 
100,000 
Deaths** 

White  Males 

62.0 

64.4 

11.4 

4.4 

White  Females 

62.4 

66.4 

4.2 

1.3 

Non-White 

Males 

57.5 

58.4 

8.9 

5.8 

Non-White 

Females 

54.2 

55.1 

4.0 

1.7 

*  U.S.  Department  of  Health,  Education  and  Welfare,  National  Center  for  Health  Sta¬ 
tistics.  Current  Estiniates  from  the  Health  Interview  Survey,  United  States,  1971.  Vital 
and  health  statistics;  Ser.  10,  No.  79,  DHEW,  Pub.,  No.  (HSM)  73-1505.  Washington,  DC, 
Government  Printing  Office,  1973. 

**  Segi,  M.,  Kurihara,  M.  Cancer  Mortal'ty  for  Selected  Sites  in  24  Countries  No.  6 
(1966-1967).  Japanese  Cancer  Society  (November),  1972. 


aware  of  the  fact  that  there  are  many 
kinds  of  lesions  that  can  occur  in  the 
oral  cavity,  that  some  are  harmless  but 
others  are  of  a  more  serious  nature.  The 
scope  of  instruction  should  not  include 
information  which  might  encourage 
“self-diagnosis.”  Rather,  the  patient 
should  learn  what  is  normal  for  his 
mouth  and  be  alert  to  any  changes 
which  persist  for  longer  than  two 
weeks.  Any  change  which  does  not 
return  to  normalcy  within  that  time 
should  be  reported  to  a  dentist  or 
physician  so  that  a  proper  diagnosis 
can  be  made. 

During  the  instruction  a  mirror 
should  be  used  to  allow  the  patient 
to  practice  the  self-exam  under  direct 
supervision  of  the  instructor.  The 
following  protocol  is  suggested:  (1) 
Facial  Exam — Glasses  should  be  re¬ 
moved  to  permit  an  unobstructed  view 
of  the  region  surrounding  the  eyes  and 
nose.  The  skin  of  the  face,  lips,  and 
neck  should  be  checked  for  changes  in 
skin  color,  lumps,  and  sores.  (An  older 
individual's  facial  wrinkles  surrounding 
the  eyes  may  hide  basal  cell  carcinomas. 
Special  attention  should  be  given  to  this 
area  to  be  sure  that  all  folds  are  care¬ 
fully  investigated).  Upon  completion  of 
this  step  the  glasses  should  be  replaced. 
(2)  Outer  Cheek  Area — Press  lightly 
with  the  fingers  feeling  for  lumps  or 
numbness.  (The  maxillary  sinus  is  of 
prime  interest  in  this  step  but  lymph 
nodes  in  this  region  may  also  be 
detected.)  (3)  Neck  Region — Press 
lightly  on  the  neck  to  detect  any  lumps 
or  tenderness.  (Particular  attention 
should  be  given  to  the  parotid  gland  and 
jugular  chain  of  the  cervical  lymphatic 
system).  (4)  Roof  of  the  Mouth — Tilt 


the  head  back  and  open  the  mouth  wide 
to  observe  any  color  differences  or 
lumps.  (Dentures  should  be  removed 
for  this  and  all  subsequent  steps).  (5) 
Cheek  Area —  U se  the  fingers  to  expose 
the  inner  cheek  surface  to  observe  any 
white,  red  or  dark  patches.  Place  the 
thumb  on  the  inside  and  the  index  finger 
on  the  outside  of  the  cheek,  gently 
squeeze  the  cheek  checking  for  any 
lumps  or  areas  of  tenderness.  (6)  Lips — 
Pull  the  lower  lip  down  to  view  any 
possible  sores  or  color  changes.  With 
the  fingers  feel  for  any  lump  which  may 
not  be  seen.  Repeat  the  procedure  for 
the  upper  lip.  (7)  Floor  of  Mouth  and 
Tongue — Place  the  tip  of  tongue  to  the 
roof  of  the  mouth.  Examine  the  floor  of 
the  mouth  by  gently  pressing  with  a 
finger  to  detect  any  abnormal  lumps  or 
sores.  With  the  tongue  still  up,  check 
the  under  surface  of  the  tongue  for  color 
changes.  Extend  the  tongue  and  inspect 
the  top  surface.  Using  a  gauze  compress 
or  a  tissue,  gently  but  firmly  grasp  the 
tongue  and  pull  it  forward  to  view  the 
sides.  Any  swelling  or  color  changes 
should  be  noted. 

In  the  course  of  the  self-exam  instruc¬ 
tion  the  patient  should  be  made  aware 
of  the  concept  of  oral/facial  symmetry 
and  the  association  of  asymmetry  with 
possible  abnormality.  To  illustrate  the 
usefulness  of  this  concept,  palatine  or 
mandibular  tori  or  the  soft  tissue 
covering  the  orifice  of  the  parotid  duct 
may  be  pointed  to  as  typically  sym¬ 
metric  oral  structures. 

Upon  completion  of  the  self-exam 
instruction,  warning  signs  should  be 
emphasized.  The  presence  of  any  of  the 
following  signs  in  the  mouth  or  on  the 
face  or  neck  for  more  than  two  weeks 


should  be  cause  to  take  positive  action. 
(1)  Sores  (2)  White,  red  or  dark  patches 
in  the  mouth  (3)  Pain  or  loss  of  feeling 
(4)  Swellings,  lumps,  or  growths  (5) 
Bleeding  for  no  apparent  cause. 

Although  the  thrust  here  is  on  detec¬ 
tion  of  oral/facial  cancer,  it  must  be 
anticipated  that  individuals  will  identify 
non-malignant  neoplasms  or  lesions 
which  require  clinical  attention. 
Assorted  cysts,  abscesses,  fibromas, 
hemangiomas,  periodontal  diseases  as 
well  as  a  variety  of  other  problems 
may  be  identified.  The  patient  should 
be  reassured  that  any  abnormality 
found  in  the  mouth  is  not  necessarily 
cancer  but,  should  it  persist,  it  should 
be  brought  to  the  attention  of  a  dentist 
or  physician  for  appropriate  clinical 
intervention. 

Figure  1  shows  a  pamphlet  developed 
for  use  in  conjunction  with  instruction 
in  oral/facial  self-examination.  The 
“student”  is  encouraged  to  retain  the 
pamphlet  to  serve  as  a  reminder  of  the 
steps  to  be  taken  to  insure  that  all 
sites  are  checked. 

Although  the  above  discussion  has 
presented  the  teaching  of  oral/facial  self- 
examination  in  the  context  of  a  private 
dental  or  medical  office,  it  should  be 
clear  that  it  can  also  be  provided  as  a 
public  education  program  operating 
through  various  centers  of  community 
activity. 

The  first  large  scale  implementation 
of  the  self-exam  instruction  was  held  at 
a  county  fair  in  suburban  Buffalo,  New 
York,  in  1975,  under  the  exhibit  title 
“Meet  Your  Mouth. At  that  time  over 
450  individuals  received  one-on-one 
instruction  in  the  technique.  A  follow-up 
study  was  conducted  three  months  after 
the  fair  on  a  sample  of  those  who  had 
received  the  instruction.  About  half  of 
the  respondents  reported  that  they  did  a 
self-exam  at  least  three  times  during  the 
three  month  intervening  period.  Analy¬ 
sis  of  results  from  another  follow-up 
study  conducted  8  months  after  the  fair 
to  assess  the  longer  term  utilization  of 
the  self-exam,  is  not  yet  completed. 

Early  detection  and  prompt  treat¬ 
ment  of  oral/facial  cancer  can  have  a 
major  impact  in  reducing  the  mortality 
and  enhancing  the  quality  of  survival 
of  persons  tifflicted  with  the  disease.  It 
should  be  emphasized  that  self-exami¬ 
nation  is  not  a  replacement  for  a  com¬ 
prehensive  head  and  neck  examination 
done  as  part  of  routine  dental  and 
medical  checkups.  Rather,  oral/facial 
self-examination  must  be  considered  a 
new  component  of  the  individual's  own 
commitment  to  personal  preventive 
health  practices. 
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UiUMiNq  siqNs; 


1  Sorn  th«i  do  oo(  he*l  within  two  w«eks 

2  Whitt,  rtd.  or  dark  patches  in  the  mouth 

3  Pain  or  loss  of  feeling  in  any  area  of  the  mouth 

4  Any  swelling  or  growth 

5  Repeated  bleeding  for  no  apparent  cause 


If  you  have  any  of  these  signs  you  should  see  your 
dentist  or  physician  immediately! 


prepared  by. 


EARly  dETECTION  oF 
ORaI  CANCER 
MAy  SAVE  yOUR  UFe 


7.  Floor  of  Mouth  aiwl  Tongue 

Place  the  tip  of  the  tongue  to  the  roof  of  the  mouth. 
Examirte  the  floor  of  the  mouth  by  gently  pressing 
with  your  finger  to  detect  any  abnormal  lump 
or  sore 

With  your  tongue  still  up.  check  theurxjer  surface 
of  the  tongue  for  color  changes. 


4.  Roof  of  the  Mlouth 

Tilt  the  head  back  and  open  the  mouth  wide  to 
observe  any  color  differences  or  lumps. 


1.  FecW  Exem 

If  glasses  or  dentures  are  worn,  it  i$  necessary  to 
remove  them.  Inspect  the  skin  of  the  face, 
neck  and  lips.  Be  sure  to  look  closely  at  the  area 
around  the  eyes  arxf  the  bridge  of  the  nose. 
Look  for  char^ges  in  skin  color,  lumps  and  sores. 
Replace  glasses. 


5.  Cheek  Area 

Use  your  fingers  to  expose  the  inner  cheek  surface 
to  observe  any  viAiite.  red  or  dark  patches.  Place 
your  thumb  on  the  inside  of  your  cheek  and  your 
index  finger  on  the  outside  Gently  squeeze  your 
cheek  between  your  fingers,  check  for  any  lumps 
or  areas  of  tenderness. 


Extend  the  longue  and  inspect  the  top  surface 


2.  Outer  Cheek  Area 

Press  lightly  with  your  fingers  feeling  for  lumps 
or  numbness 


Using  a  gau/e  compress  or  a  tissue,  gently  but 
firmly  grasp  the  tongvje  and  pull  it  forward  to 
view  the  sides  Any  $wellii>g  or  color  changes 
should  be  rxited 


6.  Lipa 

Pull  the  lower  lip  down  to  view  any  possible  sores 
or  color  changes.  With  your  fingers  feel  for  arty 
lump  which  may  not  be  seen  Repeat  procedure 
for  upper  lip. 


3.  Neck  Region 

Use  your  fingers  to  press  lightly  to  detect  any 
lumps  or  tenderness 


Fig.  1.  Pamphlet  utilized  for  teaching  oral/facial  self-examination 
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Introducing 

the  Porta-Rrcf  tooth  poUsher. 

The  new  incentive  for  home  preventive  dental  care. 


/ 


The  new,  low  abrasion,  plastic  prophylaxis  cup 
contours  to  the  surface  of  each  tooth  providing  a 
highly  polished  surface,  while  removing  pellicle, 
plaque  and  exogenous  stain. 

The  rechargable  system  allows  total  portability. 
Removable  color-coded  heads  are  included  for  use 
by  individual  family  members. 


()OPta«ciPO* 


Porta-Prof  Incorporated 
1422  W.  23rd  Street 
Building  101 
Tempe,  Arizona  85282 

Please  send _ Porta-Pro*  tooth  polisher  systems  at 

$39.95  each,  which  includes  a  120  volt  ®  recharger,  a  re¬ 
charging  stand,  two  polishing  heads,  and  six  prophy  cups. 

_ Enclosed  is  a  check  for  $ _ 

_ Charge  this  purchase  to: 

Master  Charge  #  _ 


Expiration  Date 


Bank  Americard 


Expiration  Date 


Name _ 

Address . 
City _ 


State - 


Zip- 


For  more  information  circle  10  on  card. 


//OtOd 


'*1 


A  2-second  test 
that  con  moke  the 
time  between 
visits  less  painful 


And  can  improve  the  outlook  for  the  next  checkup 

A  survey  of  dentists  indicates  that  tooth  hypersensitivity  can  be 
found  in  every  seventh  patient  in  the  average  general  practice.’ 

But  there  may  be  many  other  undiagnosed  patients  who  don't 
complain  because  they  consider  it  "normal"  or  unimportant. 

So  they  may  suffer  in  silence,  risking  the  possibility  of  more 
serious  pathology. 

Tooth  hypersensitivity  vs.  preventive  home  care 

Patients  with  sensitive  teeth  tend  to  avoid  brushing  sensitive 
areas.’  "This  appears  to  be  related  to  the  fear  of  causing  pain 
...with  the  toothbrush. "2  And  when,  for  any  reason,  "tooth- 
brushing  is  stopped  and  the  bacterial  mass  [within  the  plaque] 
is  allowed  to  accumulate.  ..clinical  signs  of  gingival  inflam¬ 
mation  become  apparent."^ 

A  2-second  test  for  tooth  hypersensitivity 

That's  why  diagnostic  testing  for  hypersensitivity— before  gingi¬ 
val  involvement— is  so  important.  A  2-second  jet  of  cold  air  or 
water,  or  contact  with  an  explorer,  will— in  the  absence  of  caries 
or  other  pathology— usually  elicit  an  involuntary  painful 
response  if  sensitivity  is  present. 

Treatment  is  often  simple  and  effective 

Fortunately,  home  treatment  with  SENSODYNE  is  highly  effec¬ 
tive.  Used  daily  in  place  of  a  regular  dentifrice,  SENSODYNE 
brings  substantial  relief  for  up  to  90  percent  of  patients  and  with 
good  to  complete  remission  of  pain  in  four  out  of  five  patients. 

And  SENSODYNE  can  help  restorr;  the  plaque-control  benefits 
that  come  with  routine  brushing. 

References:  1.  Data  an  file,  Black  Drug  Company,  Inc.  2.  Abstract  of  the  Symposium 
on  Mechanisms  of  Pain  and  Sensitivity  in  the  Teeth  and  Supporting  Tissues,  Fairleigh 
Dickinson  University  School  of  Dentistry,  Nov.  12-13,  1973,  p.  15.  3.  Goldman,  H.  M. 
and  Cohen,  D.  W.:  An  Introduction  to  Periodontia,  Fourth  Edition,  The  C.  V.  Mosby 
Company,  St.  Louis,  1969,  p.  74. 


Two  of  your 
best  weapons 
for  fighting  tooth 
hypersensitivity 


Sensodyne 


Distributed  by:  Block  Drug  Company,  Inc. 
Jersey  City,  New  Jersey  07302 
Quality  Products  for  Dental  Health 


®  Trademark  af  Dentco,  Inc. 


For  more  information  circle  11  on  card, 
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Care  and  Feeding  of  the  Automatic  Dental  Film  Processor — See  page  20 

□  Research  Annotation  of  the  Effect  of  Urea 
Peroxide  Solution  on  Dental  Plaque 
□  Reduction  of  Baseline  Gingivitis  Scores 
with  Repeated  Prophylaxes  □  Prescribing 
Low  Potency  Fluorides  for  Frequent  Use 
□  The  Swine  Flu  Program 
□  Dental  Radiography  Symposium,  concluded 


J.  B.  LIPPINCOTT  COMPANY 
Philadelphia  •  Toronto 


Scrapbook 
of  Vitamin  Facts  Fallacies 


Lind  s  famous  experiment  which  proved  that  patients  on 
lemon  juice  recovered  from  scurvy,  while  those  without 
It  did  not,  is  one  of  the  earliest  controlled  clinical  trials. 
His  success  in  freeing  the  British  fleet  of  scurvy  and 
typhus  probably  helped  as  much  as  Nelson  to  break 
Napoleon's  power. 


It  has  been  postulated  that  the 
human  body  may  have  lost  its 
ability  to  manufacture  Vitamin  C 
millions  of  years  ago.  Ascorbic 
acid  is  abundantly  present  in 
plant  food.  Yet  tor  the  lack  of  it, 
countless  people  have  died 
of  scurvy. 


A  potato  in  storage  tor  3  months  loses  about 
halt  its  Vitamin  C  from  oxidation  and  leaching . 

It  scrubbed,  scraped,  pared  and  boiled  tor 
20  minutes,  it  loses  half  of  the  remaining 
ascorbic  acid.  Hence,  the  26  mg  in  a  new 
potato  may  be  reduced  to  about  6.5  mg  when  it 
reaches  the  dinner  table.  That’s  a  75%  loss! 


Available  on  your 
prescription  or 
recommendation 


Allbee  withC 

MULTIVITAMINS 


C«chcap»ultcont»in« 

Thiamtrw  mononitrttt  (B<)  tSmfl  IMOJ 
Bibofl*v>n  (Bi)  10  mg  S)*' 


Pyridoiiftt  hydfochloridt  (B.)S  mg 
Ni«cin«midt  M  mg 

Cakium  p«nto(h*n«(t  10  mg 


High  Potency 
B-Complex  and 
Vitamin  C 
Formula 


30  CAPSULES 
«  AH^BINS 


The  monogram  AHR  on 
every  All  bee  with  C  capsule 
is  your  assurance  that  this 
is  the  original  and  genuine 
product  and  not  an  imitation 


Riboflavin  was  once 
known  as  the  old 
yellow  enzyme’.' 


\.ll.  K<»hinsC  onipanv,  KichriKmd. 


[ROBINS 


For  more  information  circle  1  on  card. 


W^ve  conquered  the  one  biq  problem 
of  high-priced  Fluoride  nnses. 
The  high  price. 


Presenting 

MAFfflKr 

The  only  $1.00  home  care 
fluoride  rinse  with  the 

EXCLUSIVE  FRESHNESS 
GUARANTEE. 

NaFrinse,  and  only  NaFrinse  provides  your 
patient  with  the  freshest  possible  solution, 
because  the  sodium  fluoride  is  not  activated 
until  it  is  ready  for  use.  Therefore  the  shelf 
life  of  NaFrinse  is  indefinite.  You  and  your 
patient  are  assured  of  100%  freshness 
bottle  after  bottle. 

Now  available  in  four  forms: 
NaFrinse/ACIDULATED  oral  rinse  and 
systemic  supplement.  Acidulated  phosphate 
fluoride/low  pH;  for  daily  home  use. 
NaFrinse/NEUTRAL  —  for  topical 
application  only;  neutral  0.05%  sodium 
fluoride  dental  rinse  for  daily  home  use. 
NaFrinse /PLAIN  —  no  coloring  or  flavor 
added;  neutral  0.05%  oral  rinse  for  topical 
application  only. 

NaFrinse/.2%  WEEKLY  —  neutral  sodium 
fluoride  dental  rinse  for  weekly  use.  Each 
bottle  sufficient  for  six  months  mouthrinsing. 

Necessaiy  protection  at  an 
affordable  price... 

High-priced  fluoride  rinses  add  unnecessarily  high 
costs  to  a  patient  fluoride  mouthrinse  program  — 
to  the  dentist  when  he  purchases  it,  and  to  the 
patient  when  it  is  prescribed. 

At  the  dentist’s  cost  of  $1.00  per  bottle,  it  is 
economically  feasible  to  give  NaFrinse  away.  For 
dentists  who  wish  to  prescribe,  NaFrinse  provides 
tremendous  savings  to  the  patients.  The  average 
cost  of  NaFrinse  at  the  pharmacy  is  approximately 
$1.75  per  bottle.  The  savings  is  compounded 
when  there  is  more  than  one  child  in  the  family. 


NDC  10733>571-16 
WARNING:  DO  NOT  SWAUOW 

ContwitsSOOee 


SODIUM  FLUORIDE 
^LY  HOME  CARE  MOUTHRINSE 
WR  CONTROL  OF  DENTAL  CARIES 

contains  0  05%  sodium  fluorid# 

•0  a  neutral  aqueous  solution 

for  maximum  results 

THIS  MOUTHRINSE  EVERY  DAY 

DIRECTIONS 

‘dispensing  cup  (furnished  with  ^ 
with  NaFrinse  to  the  I0cc-1®" 
S^sduation  mark,  as  shown  embossed 
column  of  the  cup  (lOcc  or  10ml  i» 
*‘)‘«valent  to  2  teaspoonfuls.) 

'■Mion:  Fea,,,!  (U  S  A  I  law  ptonibiis  di»P«"*'"* 

Without  prfscnptiOh 

in?**^  ‘^°‘il6rits  of  the  cup  into  mouth.  ^ 

,i  rninute  swish  the  fluoride  mou^ 
iBrth  teeth  as  well  as  bacit  i 

tMkth  the  spaces  between 

Satan  *9'*  *^^1  iHe  solution:  -  do 
sweiiow  it 

loJaM  ®®duf/on  were  accider\t$lly 

reaction  would  rwo 
P  0  BOX  17367 

PHILA.  PATIOS 

'  J  215/978-6177  ^  I 


Children  like  NaFRINSE. . . 

Our  specially  developed  wild-fruit  flavor  and  new 
lemon-lime  flavor  have  been  taste-tested  by  numerous 
children  with  excellent  results.  These  delicious  flavors 
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We  are  proud  to  introduce  the 

Assist-Dent* 

from  Bristol-Myers 

The  Unique  Pulsating  Dental  Spray,  operated  by  faucet  water  power, 
that  nnakes  oral  irrigation  easy  for  your  patients. 


The  Assist-Dent  offers  your  patients 
superior  features  in  an  oral  irrigator: 

A  patented  water  flow  principle 

causes  water  to  pulse  in  a  unique  wave 
form  which  sweeps  away  trapped  food 
between  teeth,  under  gums  and  around 
orthodontic  appliances  and  bridge- 
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It  keeps  electricity  away  from  the 
sink  so  that  the  entire  family  can  use  it. 
The  Assist-Dent  has  been  designed  to 
attach  quickly  to  the  faucet.  It  is  only  a 
matter  of  snapping  the  water  hose  into 
the  permanent  adaptor  and  turning  on 
the  faucet. 

It’s  compact  enough  to  travel  for 

continuity  of  use,  away  from  home. 


The  Assist-Dent  makes  oral  irrigation 
easy  because  of  its  simplicity  of 
design.  We  feel  this  simplicity  will  be 
appreciated  by  those  patients  you  feel 
can  benefit  from  oral  irrigation. 


THE  ASSIST-DENT.  The  Unique  Pulsating  Dental  Spray  that  cleans  without  electricity. 

For  more  information 

*TM  ©  1977  Clairol,  Inc.,  a  subsidiary  of  Bristol-Myers  Company.  circle  5  on  card 


THE  JOURNAL  OF 

preventive  dentistry 

Vol.  4  •  Ko.  6  November-December  1977 


contents 


8 

Factors  that  Influence  Quality  of  the  Dental  Radiograph 

C.  Larry  Crabtree,  D.D.S. 

18 

Automatic  Film  Processing 

Kavas  H.  Thunthy,  B.D.S. 

20 

Preventive  Care  and  Maintenance  of  the  Automatic  Dental  Film  Processor 

A.  Peter  Fortier,  D.  D.  S. 

23 

Histologic-radiographic  Relation  of  Proximal  Surface  Carious  Lesions 

Robert  E.  Buchholz,  D.D.S. 

25 

Research  Annotation  of  the  Effect  of  Urea  Peroxide  Solution  on  Dental  Plaque 

J.  H.  Manhold,  D.M.D.  and  E.  A.  Manhold,  B.S. 

28 

Reduction  of  Baseline  Gingivitis  Scores  with  Repeated  Prophylaxes 

Kristin  Talbott,  M.D.H.,  Irwin  D.  Mandel,  D.D.S.  and  Neal  W.  Chilton,  D.D.S. 

30 

Prescribing  Low  Potency  Fluorides  for  Frequent  Use 

Frederick  M.  Parkins,  D.D.S. 

37 

The  Swine  Flu  Program:  Some  Thoughts  for  Preventive  Dentistry 

H.  Barry  Waldman,  D.D.S. 

39 

Indexes  to  volume  4 

Opinions  expressed  by  authors  and  advertisers  are  their  own  and  not 
necessarily  those  of  the  publishers,  J.  B.  Lippincott  Company. 


4 


Journal  of  Preventive  Dentistry  •  Vol.  4  •  No.  6  November  -  December  1977 


Because  ef  outstanding  efficacy.  And  great  taste. 


In  repeated  clinical  studies,'-’  the  Phos-Flur  formula  has  consistently 
shown  significant  caries  reductions— an  important  reason  we’re  the  leading 
fluoride  rinse.  Add  to  this:  Great-tasting  flavors  (lime,  cherry,  orange)— 
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Brief  Summary 

Composition:  Each  teaspoonful  (5  ml.)  contains  1.0  milligram  fluoride  ion  (from  2.2  mg. 
sodium  fluoride)  in  an  M/10  phosphate  solution  at  pH  4  in  lime,  orange  or  cherry  flavor. 
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Factors  That  Influence  Quality  of  the 
Dental  Radiograph 

C.  Larry  Crabtree,  D.D.S.,  M.S.* 


//  is  not  easy  to  interpret  a  perfeet 
roentf>enofiram  (radiograph).  It  is  im¬ 
possible  to  interpret  an  imperfeet 
one.* 

A  dental  radiograph  provides  diag¬ 
nostic  information  through  differential 
absorption  of  the  X-ray  beam.'  A 
three-dimensional  object  is  recorded  as 
a  two-dimensional  image  with  a  finite 
informational  content,  which  is  deter¬ 
mined  by  various  physical  factors, 
many  of  which  are  under  the  dentist's 
control.  The  informational  content  is 
influenced  by:  (1)  density;  (2)  con¬ 
trast;  (3)  sharpness;  (4)  distortion;  and 
(5)  artifacts.  This  paper  discusses  each 
item  in  detail. 

DENSITY 

The  first  factor,  density,  is  a  measure 
of  the  blackness  of  the  radiograph. 
The  degree  of  blackness  is  affected 
first  by  the  amount  of  radiation  reach¬ 
ing  the  film;  second,  by  the  sensitivity 
of  the  film  to  radiation;  and  third, 
by  the  manner  in  which  the  film  is 
processed.^ 

The  amount  of  radiation  reaching 
the  film  is  directly  proportional  to  the 
tube  current  (milliamperage)  and  the 
exposure  time,  when  tube  potential 
(kilovoltage)  and  distance  from  the  X- 
ray  tube  to  the  film  plane  remain 
constant.^  Total  radiation  output  is 
related  to  milliampere-seconds  (mAs) 
of  exposure.  For  example,  a  one  second 
exposure  at  5  milliamps  gives  5  milli- 
amp-seconds.  A  Vi  second  exposure  at 
10  milliamps  or  a  Vs  second  exposure 
at  15  milliamps  also  gives  5  milli- 
amp-seconds.  A  word  of  caution: 
dental  surveys  have  shown  that  many 
timers,  both  mechanical  and  electronic, 
are  neither  accurate  nor  consistent." 
Therefore,  it  is  advisable  that  the  den¬ 
tist  establish  a  setting  on  the  timer 
which  will  give  the  desired  film  den¬ 
sity  for  each  projection.  Inconsistent 
timers,  as  evidenced  by  radiographs  of 


*  Division  of  Training  and  Medical  Appli¬ 
cations.  Bureau  of  Radiological  Health. 
Food  and  Drug  Administration,  .‘'600  Fishers 
Lane,  Rockville.  Maryland  208.^7. 


Fig.  1.  Intensity  of  X-ray  beam  is  altered  by  changing  the  source-to-film  distance. 


inconsistent  density  within  groups 
processed  together,  must  be  repaired 
or  replaced. 

Raising  or  lowering  the  kilovoltage 
will  also  affect  the  quality  and  quan- 


Fig.  2.  Use  of  “D"  speed  film  reduces 
skin  exposure.  (Top)  “D”  Speed,  Skin 
EXP  =  300  mR.  (Bottom)  “C”  Speed, 
Skin  EXP  =  600  mR. 


tity  of  radiation  reaching  the  film. 
With  mAs  held  constant,  an  increase  in 
tube  voltage  increases  the  quantity  of 
radiation  and  the  range  of  energies 
present  in  the  beam.'^  If  radiographs 


Fig.  3.  Processing  cannot  compensate  for 
errors  in  exposure.  (Top)  underexposed 
and  overdeveloped.  (Bottom)  Overexposed 
and  underdeveloped. 
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Another  factor  that  affects  film  den¬ 
sity  is  the  nature  of  the  patient  or 
structures  being  radiographed.  Thick  or 
dense  anatomical  structures  will  ab¬ 
sorb  a  larger  portion  of  the  X-ray 
beam.  Thus,  mAs  or  kilovoltage  must 
be  increased  to  compensate  for  the 
increased  amount  of  attenuating  ma¬ 
terial. 

The  speed,  or  sensitivity,  of  the  film 
determines  the  amount  of  radiation 
needed  to  produce  the  desired  image 
density.  Fast  film-“D"  speed  group- 
requires  about  half  as  much  incident 
radiation  as  the  slower  “C”  speed 
film.  In  Figure  2,  the  “D”  speed 
film  on  the  left  was  produced  with 
half  the  radiation  of  the  “C”  speed 
film  on  the  right.  The  quality  of  the 
radiographic  images  appears  equal;  yet 
the  patient  was  exposed  to  twice  the 
radiation  with  “C"  speed  film.  There 
is  little  justification  for  using  “C" 
speed  film. 

(continued  on  page  12) 


Fici.  4.  Kilovoltage  settings  affect  subject  contrast.  (Top  left)  90  kilovolts.  (Top  right) 
75  kilovolts.  (Bottom  left)  6.5  kilovolts.  (Bottom  right)  50  kilovolts. 


are  exposed  at  the  same  mAs,  but  at 
different  kilovoltages,  the  radiographic 
image  wil'  be  more  dense  at  the  higher 
kilovoltage.  Any  change  in  kilovoltage 
requires  a  change  in  mAs  if  the  image 
density  is  to  be  constant. 

The  amount  of  radiation  reaching 
the  film  is  also  a  function  of  the 
source-to-film  distance,  as  expressed 
in  the  inverse  square  law:  the  in¬ 
tensity  of  the  radiation  is  inversely 
proportional  to  the  square  of  the  dis¬ 
tance.”  If  the  source-to-film  distance  is 
doubled,  the  divergence  of  the  X-ray 
beam  produces  an  area  which  is  four 
times  the  original  as  shown  in  Figure  1. 
Hence  the  amount  of  radiation  in¬ 
cident  on  the  original  area  at  the 
greater  distance  will  be  reduced  to 
one-fourth.  If  the  dentist  converts  from 
an  8"  to  16"  source-film  distance, 
the  mAs  must  be  quadrupled  to  pro¬ 
duce  the  same  image  density. 


PENUMBRA 


FOCAL 

SPOT 


OBJECT 
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OBJECT 


Fig.  6.  Increasing  the  source-to-film  distance  improves  image  sharpness. 
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FOCAL 

SPOT 


OBJECT 


Fig.  5.  Light  leaks  or  incorrect  safelight 
ing  causes  fogging  of  films. 


Fig.  7.  Positioning  film  close  to  object  improves  image  sharpness. 
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EFFECTIVE  REMOVAL  OF  HEAVY  PLAQUE  BUILD-UP. 


The  photographs  above  show  the  dramatic 
difference  just  one  week  of  regular  flossing 
and  brushing  can  make  in  the  removal 
of  heavy  plaque  build-up.  The  subject  was  a 
dental  student  volunteer  who  flossed  and 
brushed  regularly.  He  was  asked  to  stop  all 
oral  hygiene  for  a  period  of  three  weeks, 
at  which  point  the  photograph  at  the  top 


was  taken.  Note  the  extensive  plaque 
accumulation  and  mild  gingivitis. 

One  week  after  the  subject  resumed 
regular  flossing  and  brushing,  the  photo¬ 
graph  on  the  bottom  was  taken. 
Accumulated  plaque  has  been  removed 
and  gingivae  have  resumed  their 
firm,  pink,  healthy  look.’ 


NUMBER  OF  NEW  PROXIMAL  LESIONS 


LDffFEREIKEYOUCAN  lOOKRMt 


FIOSSING  ADDED  TO  BRUSHING 

DRAMAnCAUYREDUaD 

INTERPROXIMAICARIES. 

The  effect  of  flossing  in  reducing  the  incidence 
of  dental  caries  on  interproximal  surfaces  was 
recently  reported  in  a  20-month  study^  of  88 
first-grade  children.  The  study  involving  two 
groups  of  44  children  was  conducted  in  a 
fluoride-deficient  area,  and  compared  the  inci¬ 
dence  of  caries  on  the  control  unflossed  side  of 
the  subject’s  mouth  with  its  flossed  contralat¬ 
eral  counterpart.  Regular  flossing  was  per¬ 
formed  by  trained  assistants  using  a  standard¬ 
ized  technique. 

EFFECTOR  FLOSSING  ON 
INTERPROXIMAL  DENTAL  CARIES 


As  the  chart  illustrates,  when  the  data  from  the 
two  groups  is  combined,  the  flossed  surfaces 
were  found  to  have  53%  fewer  cavities  than 
the  control  surfaces.  The  investigators  noted 
the  incidence  of  caries  for  both  tests  and  con¬ 
trolled  surfaces  was  almost  identical  when 
flossing  was  discontinued  for  4  months. 

FIOSSING  ADDED  TO  BRUSHING 
SIGNIFKANTIY  IMPROVED 
GINGIVAL  HEAITH. 

Regular  flossing,  by  removing  food  particles 
and  plaque,  can  improve  gingival  health  and 
may  also  prevent  the  progression  of  periodontal 
disease.  This  was  demonstrated  in  a  recent 
study'  of  sixty  patients  with  a  high  incidence  or 
sulcular  bleeding.  The  subjects  were  divided 
into  either  a  control  or  a  floss  group.  At  the 
start  of  the  study,  a  count  was  made  of  all 
bleeding  sites.  The  test  group  was  then  in¬ 
structed  in  the  technique  of  flossing.  After  eight 
days,  the  original  sites  of  bleeding  were  re¬ 
examined.  As  the  graph  below  shows,  when 
flossing  was  added  to  a  program  of  oral 
hygiene,  sulcular  bleeding  was  significantly 
r^uced. 


EFFECT  OF  PATIENT-ADMINISTERED 
FLOSSING  ON  SULCULAR  BLEEDING 


CESSATION  AT 

CESSATION  AT 

CESSATION  AT 

38  OF  259 

153  OF  246 

195  OF  253 

ORIGINAL  SITES 

ORIGINAL  SITES 

ORIGINAL  SITES 

OF  BLEEDING 

OF  BLEEDING 

OF  BLEEDING 

77.1% 

62.2% 

14.7% 

CONTROL 

WAXED 

UNWAXED 

(UNFLOSSED) 

FLOSS 

FLOSS 

Adapted  fro-n  Carter  et  al.’ 


WIDEST  CHOia  OF  FLOSSES 
TOGETMOREPAnENTSTO 
FLOSS  REGULARLY 

Because  regular  flossing  can  make  such  a 
difference  in  the  dental  health  of  both  children 
and  adults,  it  deserves  to  be  a  part  of 
everyone’s  oral  hygiene  program.  And  to  help 
you  encourage  more  people  to  floss,  Johnson 
&  Johnson  makes  the  widest  range  of  dental 
flosses — a  floss  that  is  right  for  almost  every 
type  of  patient: 

UNWAXED  FLOSS — The  basic  floss  for  most  patients 
WAXED  FLOSS — Easy  insertion  for  patients  who  find 
flossing  difficult 

MINT  FLAVOR  WAXED  FEOSS— Flossing  with 
flavor  for  the  beginner 

EXTRA  FINE  UNWAXED  FLOSS— F\oss  for  patients 
with  tightly  spaced  teeth 

DENTOTAPE* — For  patients  who  prefer  a  wider  floss 
Many  patients  are  unaware  or  unconvinced  of 
the  value  of  flossing.  So  why  not  get  them  into 
the  flossing  habit.  Your  strong  recommendation 
and  follow-up  will  get  them  started  on  the  path 
to  better  oral  hygiene  through  flossing. 

'Trademark  of  Johnsor  &  Johnson  or  Its  Affiliates 
References.  1  Loe.  H  etal  .J  Penodonta  36:177.  May  June  (1965). 
2.  Wright,  G.Z  ct  al.  Presented  at  the  International  Association  of 
Dental  Research  Meeting  in  Copenhagen.  J  D^nt  Res.  56  (Special 
Issue  A):  Abstr,  168  (1977).  Interim  Findings.  Caries  Res  10  (No.  5). 
379  385  (1976):  7.  Dent  Res.  56(6):  574-578(1977).  3.  Carter,  H.G. 
etal.  Va.Deril.J  52:18  32(1975) 
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For  more  information  circle  3  on  card. 


Fig.  8.  Motion  during  exposure  reduces 
image  sharpness  (Tubehead  vibration.  Pa¬ 
tient  movement  and  film  movement). 


(continued  from  page  9) 

Film  processing  demands  strict  atten¬ 
tion  to  recommended  procedures  in 
order  to  obtain  optimum  film  quality 
and  readability.  Full  development  of 
the  image  can  always  be  attained  if 
the  developing  solution  temperature  is 
routinely  determined  or  regulated  and 
the  appropriate  time-temperature 
chart  is  consistently  followed.’^ 

A  film  which  is  light,  and  yet  was 
properly  exposed,  can  usually  be  traced 
to  one  of  the  following  processing 
errors:  (1)  developing  time  was  too 
short  for  the  temperature  of  the  solu¬ 
tion;  (2)  developing  solution  was  too 
cold  for  the  time  used;  or  (3)  develop¬ 
ing  solution  was  weak  because  of 
improper  preparation  or  overuse. 

A  severely  darkened  film  can  result 
from  developing  too  long,  usually  over 
20  minutes,  or  from  developing  in  too 
high-temperature  solutions.  Adjust¬ 
ments  in  processing  cannot  adequately 
compensate  for  errors  in  exposure.  In 
Figure  3,  the  film  on  the  left  was 
underexposed  and  then  overdeveloped. 
Although  optical  density  has  increased, 
image  quality  is  poor.  The  film  on 
the  right  was  overexposed  and  under¬ 
developed.  Although  the  radiograph 
shows  an  image,  informational  content 
has  been  degraded. 

CONTRAST 

The  next  measure  of  radiographic 
quality  is  contrast.  It  is  defined  as 
the  difference  in  density  among  vari¬ 
ous  parts  of  the  image  and  is  con¬ 
trolled  by  both  subject  contrast  and  film 
contrast.  Subject  contrast  is  the  result 
of  differential  X-ray  absorption  within 
the  anatomical  structures  under  ex¬ 
amination,  whereas  film  contrast  is 
affected  by  the  type  of  film  used  and 
the  developing  process.” 

Subject  contrast  decreases  with  in¬ 
creased  kilovoltage.  Increasing  the 
kVp  setting  increases  the  penetrating 


power  of  the  X-ray  beam  and  re¬ 
duces  the  differences  in  density  be¬ 
tween  various  parts  of  the  image.  In 
Figure  4,  the  upper  left  film  was  ex¬ 
posed  at  90  kilovolts  and  shows  less 
contrast  than  the  films  exposed  at  75, 
65,  or  50  kVp."' 

In  dental  radiography  the  dentist 
is  looking  for  pathological  changes  in 
hard  tissues,  i.e.,  in  bone,  enamel, 
dentine,  and  cementum.  Although  the 
hard  structures  are  easily  distinguish¬ 


able  at  50  and  90  kilovolts,  as  well 
as  at  intermediate  energies,  we  have 
little  data  to  support  a  decision  on 
which  kilovoltage  setting  will  best  de¬ 
tect  certain  pathological  changes.  The 
objective  in  selecting  tube  voltage  to 
produce  optimum  contrast  is  to  depict 
on  the  radiograph  all  the  observable 
tissues  and  their  relative  radiopacities 
and  radiolucencies  with  absolute 
fidelity.** 

(continued  on  page  14) 


Fig.  10.  Excessive  vertical  angulation  causes  foreshortening  of  image. 


Fig.  1 1.  Too  little  vertical  angulation  causes  elongation  of  image. 
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As  a  member  of  the  dental  profession,  you  know 
what  frequent  exposure  to  sugar  can  do  to  teeth. 
Sugarless  gum,  then,  is  a  viable  alternative  for  your 
patients  who  chew  gum. 


6  out  of  10  of  your  patients  chew  gum 


And  right  now,  thousands  of  your  colleagues 
recommend  and  give  Trident  to  their  patients. 

You  can  order  Trident  Sugarless  Gum  at  special 
professional  prices  available  only  to  dentists,  dental 
assistants,  and  dental  hygenists  by  completing  the 
order  form  below. 


WARNER  lAMBERT  COMPANY 

Morris  Plains,  New  Jersey  07950 


Tridenf  Sugarless  Gum 

Available  in  5  great-tasting  flavors  including  Bubble  Gum 


Please  send  four  boxes  (24  packages  per  box)  of  (select  one) 

- Original  Flavor - Fruit - Spearmint _ Cinnamon - Bubble  Gum  JPD-1 2-77 

Enclosed  is  a  check  for  $6.00. 

Ship  to: 


Name 


Office  Address 


City  State  Zip 

Enclose  check  for  $6.00  payable  to:  Mail  to:  Allow  6  to  8  weeks  for  delivery. 

Trident  Professional  Offer  Trident  Professional  Offer  Offer  valid  only  in  U.S.A.  and  Possessions. 

P.O.Box  9014  Not  for  resale. 

St.  Paul  Minn.  55190  Offer  available  only  to  dental  professions. 


For  more  information  circle  6  on  card. 


technique  will  produce  the  sharpest 
image  because  the  penumbra  is  mini¬ 
mal.  Figure  6  illustrates  the  reduc¬ 
tion  in  penumbra  when  the  source- 
to-object  distance  is  increased  with 
the  object-to-film  distance  held  con¬ 
stant. 

A  second  rule  is  to  place  the  film 
as  close  as  possible  to  the  structure 
being  radiographed.  In  Figure  7,  the 
penumbra  is  lessened  when  the  film 
is  placed  close  to  the  object.  Ana¬ 
tomical  limitations  sometimes  prevent 
the  operator  from  placing  the  film 
close  to  the  object.  In  such  cases, 
an  increase  in  the  source-to-film  dis¬ 
tance  can  compensate  for  loss  in  image 
sharpness. 

Motion  during  the  exposure  will  also 
reduce  image  sharpness.  The  struc¬ 
tures  in  the  radiograph  shown  in  Figure 
8  are  fuzzy  and  indistinct.  This  can 
occur  for  one  of  the  following  reasons: 
tube  head  vibration  or  drifting;  pa¬ 
tient  movement;  or  film  movement. 


Fig.  13.  Cone  cutting  produces  an  in 
complete  image. 


Fici.  12.  Superimposition  or  overlapping  of 
structures  degrades  diagnostic  information. 
(Top)  Superimposition.  (Bottom)  Over¬ 
lapping. 

(continued  from  page  12) 

The  maximum  possible  contrast  of  a 
film  is  an  intrinsic  characteristic  deter¬ 
mined  by  the  film  manufacturing  proc¬ 
ess.  The  contrast  of  the  finished  radio¬ 
graph,  like  its  density,  is  controlled 
by  the  developing  time  and  tempera¬ 
ture.  Potential  contrast  is  lost  if  the 
developing  time  is  too  short,  solution 
is  too  cold,  or  solution  is  weak.  Proc¬ 
essing  for  too  long  a  period  or  at  too 
high  a  temperature  will  also  degrade 
image  contrast. 

Loss  of  contrast  can  also  result  from 
other  factors  in  the  darkroom,  namely 
white  light  leaks  and  incorrect  safe¬ 
lighting.  The  film  in  Figure  5  was  fogged 
by  extianeous  light  coming  into  the 
darkroom  during  the  processing  pro- 
ceduie.  A  coin  was  placed  on  the  film 
during  the  unwrapping  and  clipping 
stages  to  demonstrate  the  fogging  ef¬ 
fects.  Because  high-speed  films  are 
extremely  sensitive  to  white  light,  all 
light  leaks  must  be  eliminated.  Fogging 
similar  to  that  seen  with  light  leaks 
is  caused  by  incorrect  safelight  during 
processing,  by  using  outdated  film,  by 
storing  the  film  at  high  temperature, 
or  by  failing  to  adequately  protect 
the  film  from  stray  radiation,  high 
humidity,  or  chemical  contamination. 


DISTORTION 

The  next  indicator  of  radiographic 
quality  is  freedom  from  image  dis¬ 
tortion.  Distortion  can  take  any  of 
these  forms;  enlargement;  foreshorten¬ 
ing  or  elongation;  and  superimposi¬ 
tion  or  overlapping  of  structures. 

Enlargement,  or  magnification,  oc¬ 
curs  when  the  film  is  too  distant 
from  the  object  being  radiographed. 
The  image  is  magnified  (in  proportion 
to  the  object-to-film  distance)  as  seen 
in  Figure  9. 

Distortion  in  the  form  of  fore¬ 
shortening  or  elongation  of  structures 
in  the  finished  radiograph  results  from 
improper  alignment.  The  radiograph  in 


Fig.  14.  Reversing  (he  film  lowers  image 
densily  and  produces  artifacts. 

affect  image  sharpness:  focal-spot  size; 
source-object-film  distances;  and  mo¬ 
tion  during  exposure.  The  smaller  the 
source  of  radiation  within  the  X-ray 
tube,  the  sharper  and  more  accurate 
the  image.  Most  dental  X-ray  machines 
have  an  inherent  focal  spot  about 
1  mm  square.  The  finite  target  size 
produces  a  shadow,  or  penumbra; 
its  effect  on  sharpness  depends  on  the 
source-object-film  distances.  By  fol¬ 
lowing  a  few  simple  rules,  image  sharp¬ 
ness  can  be  optimized. 

Use  the  longest  practical  source-to- 
film  distance.  Use  of  the  long-cone 


SHARPNESS 

The  next  measure  of  radiographic 
quality  is  sharpness.  Several  factors 


Fig.  15.  Proper  placement  of  embossed  dot  avoids  misinterpretation 
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Figure  10  shows  a  foreshortening  of 
the  teeth  caused  by  excessive  vertical 
angulation.  Elongation  (Fig.  11)  occurs 
because  of  too  little  vertical  angulation. 

Distortion  of  part  of  the  image  can 
occur  when  a  corner  of  the  film  is 
excessively  bent  to  accommodate  some 
anatomical  contour  or  structure.  The 
end  result  is  a  loss  of  diagnostic 
information.  In  cases  where  anatomical 
structures  interfere  with  proper  film 
placement,  the  best  solution  is  to 
position  the  film  at  some  distance  from 
the  structures  by  using  cotton  rolls 
or  a  film-holding  device. 

Superimposition  and  overlapping  of 
structures  are  exemplified  in  the  two 
radiographs  in  Figure  12.  Superimposi¬ 
tion  of  structures  in  the  posterior 
maxillary  projection,  as  shown  on  the 
left,  is  quite  common  with  the  use  of 
the  bisecting  angle  technique.  The  zy¬ 
goma  and  maxillary  sinus  are  super¬ 
imposed  over  the  root  ends  of  the 
molars.  Overlapping  of  the  teeth  or 
supporting  structures  results  from  im¬ 
proper  horizontal  angulation,  as  seen 
in  the  right  radiograph. 

ARTIFACTS 

The  final  measure  of  radiographic 
quality  is  freedom  from  artifacts.  An 
object  on  a  radiograph  which  is  not 
normally  present,  or  is  produced  by 
artificial  means,  is  defined  as  an  arti¬ 
fact.'”  Most  artifacts  are  the  result 
of  improper  film  placement,  handling 
errors,  or  poor  processing  practices. 

The  most  common  artifact  is  cone 
cutting,  as  illustrated  in  Figure  13. 
This  occurs  when  the  beam  is  not 
properly  directed  at  the  film,  leaving 
a  portion  of  the  film  unexposed.  Care¬ 
ful  aiming  and  centering  of  the  tube 
head  in  relation  to  the  film  will 
avoid  cone  cutting. 

The  strange  pattern  on  the  film  and 
the  loss  in  film  density,  seen  in  Figure 
14,  are  undeniable  evidence  that  the 
wrong  side  of  the  film  was  placed 
toward  the  tube  head,  with  the  lead 
foil  backing  producing  an  artifact. 

A  raised  dot  appears  on  the  tube 
head  side  of  a  finished  radiograph 
to  aid  in  orienting  films  for  mount¬ 
ing.  The  reverse  of  the  dot  (a  de¬ 
pression)  is  located  by  a  small  circle 
on  the  back  of  the  packet.  When  plac¬ 
ing  the  film  in  the  mouth,  keep  the 
circle  toward  the  occlusal  or  incisal 
plane  of  the  teeth  so  that  the  raised 
dot  will  appear  in  the  occlusal  or 
incisal  region  of  the  finished  radiograph 
as  seen  in  the  left  radiograph  in 
Figure  15.  Otherwise,  the  raised  dot 


' 


Fig.  16.  Wet  film  packets  can  adhere  to  the  film  emulsion. 


Fig.  17.  Finger  pressure  and  contaminants  can  degrade  the  image. 


can  obliterate  information  or  be  falsely 
diagnosed  as  pathology,  as  in  the  radio¬ 
graph  to  the  right. 

Paper  film  packets  saturated  with 
water  or  saliva  will  present  problems 
if  the  paper  wrapping  adheres  to  the 
film  emulsion.  Two  typical  examples 
are  seen  in  Figure  16.  Moisture  has 
penetrated  the  film  emulsion  and  caused 
the  black  protective  paper  to  ad' ere 
to  the  emulsion.  The  left  radiogr  iph 
has  had  part  of  its  emulsion  torn 
away  when  the  wet  protective  packet 
was  removed.  Films  should  be  kept 
as  dry  as  possible  during  all  proce¬ 
dures  before  unwrapping. 

While  the  films  are  being  unwrapped 
and  clipped,  the  fingers  may  contact 
the  sensitive  emulsion  and  contaminate 
the  film  surface  (Fig.  17  left).  Smudges 
on  radiograph  (Fig.  17  right)  were 
caused  by  chemical  contaminants  which 
contacted  the  film  surface  before  de¬ 
veloping.  During  film  processing,  an 
unwrapped  film  may  be  splashed  with 
fixing  solution  resulting  in  clear  spots 
on  the  finished  radiograph  (Fig.  18). 
Films  must  be  adequately  washed 
for  at  least  20  minutes  to  remove  any 
chemical  residue. 


Fig.  18.  Splashed  solution  or  dried  residue 
can  remove  portions  of  the  image. 


The  foregoing  artifacts  are  the  most 
common  ones  plaguing  dental  practice 
today.  There  are  other  artifacts,  but  in 
general  they  are  also  traceable  to 
careless  practice  and  sloppy  technique. 

Dentists  must  produce  radiographs  of 
good  diagnostic  quality.  The  require¬ 
ments  are  simple;  (Da  basic  knowledge 
and  understanding  of  the  principles 
of  dental  radiography,  (2)  adherence 
to  recommended  or  proven  radio- 
graphic  practices,  and  (3)  attention  to 
(continued  on  page  17) 
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A  good  scrub  with  a  hard  toothbrush... a  brush  that  can  injure  the  gingiva  and  still  not  do  a  good  job  of  sulcular 
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(continued  from  page  15) 
detail  in  all  aspects  of  radiographic 
imaging.  Each  dentist  must  strive  for 
maximum  diagnostic  information  from 
his  radiographic  examinations,  with  the 
least  amount  of  radiation  exposure  to 
his  patients  and  his  dental  personnel. 
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Automatic  Film  Processing 

Kavas  H.  Thunthy,  B.D.S.,  M.S.* 


One  of  the  most  significant  advances 
in  dental  radiography  has  been  the 
development  of  automatic  film  proces¬ 
sors.  By  their  short  processing  time, 
they  enable  the  radiology  clinic  to 
handle  a  greater  work  load  without 
any  additional  personnel  or  space.  Most 
automatic  processors  used  in  dentistry 
can  process  a  film  in  from  one  and  one- 
half  to  five  minutes,  whereas  manual 
processing  takes  about  45  minutes  to 
one  hour.  This  savings  in  time  is  a 
boon,  especially  in  a  busy  dental 
office.  However,  automatic  processors 
also  have  some  disadvantages.  This 
article  explains  how  automatic  proces¬ 
sing  works  and  evaluates  its  advantages 
and  disadvantages  with  respect  to  semi¬ 
automatic  and  manual  processing  of 
radiographs. 

OPERATION  OF  AUTOMATIC 
PROCESSORS 

The  transport  system  of  automatic 
processors  consists  of  a  series  of 
rollers  which  carry  the  films  from  the 
feeding  section  through  the  develop¬ 
ing,  fixing,  washing,  and  drying  sec¬ 
tions.  In  the  developing  tank,  the  ex¬ 
posed  silver  bromide  crystals  are  con¬ 
verted  to  metallic  silver;  in  the  fixing 
tank,  the  unexposed  silver  bromide 
crystals  are  removed  and  the  emulsion 
hardened.  In  the  wash  tank,  the  fixer 
is  removed  from  the  film  emulsion. 
In  the  dryer  the  films  are  dried  with 
warm  air.  In  order  to  transport  the 
film  through  the  various  stages  of  the 
processing  cycle,  the  rollers  are  pre¬ 
cisely  spaced  to  avoid  slipping  or 
jamming  of  the  films.  The  rollers  of 
the  transport  system  are  driven  by 
gears,  chains,  or  pulleys,  and  any 
change  in  their  speed,  size,  or  texture 
alters  the  turning  speed  of  the  rollers 
and  thus  affects  the  processing  time 
of  the  films. 

To  consistently  produce  the  best 
quality  radiographs,  it  is  mandatory 
that  the  rollers  transport  the  films 
through  each  processing  section  in 
the  optimum  amount  of  time.  To  ac¬ 
complish  this  task,  the  constant-speed 
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motor-driven  rollers  are  divided  into 
assemblies,  because  different  stages  of 
the  processing  cycle  take  different 
amounts  of  time.  The  longer  the 
assembly,  the  longer  the  film  takes  to 
pass  through  a  particular  stage  of 
processing.  The  number  and  type  of 
rollers  may  vary  from  one  processor 
to  another,  but  the  basic  design  is 
the  same.  When  the  rollers  turn,  they 
not  only  transport  the  film  but  also 
produce  vigorous  uniform  agitation  of 
the  solutions  at  the  surfaces  of  the  film, 
thus  contributing  significantly  to  the 
uniformity  of  processing.  Also,  the  top 
wet  rollers  in  the  racks  and  the  cross¬ 
over  assemblies  effectively  remove  the 
solutions  from  the  surfaces  of  the  film, 
reducing  the  amount  of  solution  carried 
over  from  one  tank  to  the  next  and 
thus  prolonging  the  life  of  the  fixer 
and  increasing  the  efficiency  of  wash¬ 
ing.  Most  of  the  wash  water  clinging 
to  the  surface  of  the  film  is  removed 
by  the  squeegee  rollers,  making  it 
possible  to  dry  the  processed  film 
uniformly  and  rapidly. 

BASIC  DIFFERENCES  BETWEEN 
AUTOMATIC  AND  MANUAL 
PROCESSING 

It  is  fallacious  to  assume  that  auto¬ 
matic  processing  is  a  mechanization  of 
hand  processing.  Although  the  basic 
principles  of  photographic  chemistry 
are  similar  to  those  in  manual  proc¬ 
essing,  conventional  solutions  cannot 
be  used  in  automatic  processors  with¬ 
out  some  modifications.  In  manual 
processing,  when  a  film  is  immersed 
in  the  developer  solution,  the  exposed 
silver  halide  grains  are  converted  to 
metallic  silver,  and  at  the  same  time, 
the  film-emulsion  layer  swells,  softens, 
and  becomes  sticky.  The  fixer  solu¬ 
tion  removes  the  undeveloped  halide 
grains  and  shrinks  and  hardens  the 
emulsion  layer.  Washing  removes  the 
last  traces  of  processing  chemicals 
and  also  produces  a  slight  swelling 
of  the  emulsion.  Drying  causes  the 
emulsion  to  shrink  still  further  and 
lose  its  tackiness  altogether.  In  manual 
processing  these  variations  in  film 
thickness  are  of  no  importance  because 
the  film  does  not  come  in  contact 
with  any  other  surface.  However,  if 
these  variations  in  emulsion  thick¬ 


nesses  and  tackiness  were  to  occur  in 
automatic  processing,  the  films  could 
become  slippery  or  too  sticky  or  even 
wrap  around  a  roller.  Also,  if  the 
emulsion  became  too  soft,  it  could  be 
damaged  by  the  rollers.  With  the  ad¬ 
vent  of  automatic  processors,  film 
manufacturers  had  to  be  very  precise 
and  consistent  in  making  films  which 
have  the  right  amount  of  thickness 
and  the  minimum  amount  of  sticki¬ 
ness  to  prevent  film  jamming. 

Manual  processing  solutions  are  not 
adaptable  to  automatic  processors  be¬ 
cause  of  the  following  five  chemical 
differences  between  manual  and  auto¬ 
matic  processing  solutions.  (1)  Auto¬ 
matic  processing  solutions  are  more 
concentrated  to  shorten  the  processing 
time.  (2)  The  processing  temperature 
is  increased  in  automatic  processing 
in  order  to  speed  up  processing.  Since 
these  high  temperatures  are  liable  to 
produce  chemical  fog  on  the  film,  anti¬ 
fogging  agents  like  aldehydes  are  added 
to  the  developer,  (3)  To  prevent  soften¬ 
ing  and  sticking  to  the  rollers,  special 
hardening  chemicals  are  added  to  the 
developer  in  automatic  processing.  Too 
much  hardener  in  the  solution  will 
harden  the  emulsion  too  quickly  and 
prevent  the  developer  from  penetrating 
the  film  emulsion  sufficiently;  on  the 
other  hand,  too  little  hardener  in  the 
solution  will  slow  the  hardening  process 
and  create  film  transportation  dif¬ 
ficulties.  (4)  To  minimize  swelling  of 
the  emulsion  during  the  course  of  the 
processing  cycle,  compounds  such  as 
sulfates  are  added  to  the  developer 
in  automatic  processing.  (5)  In  order 
to  maintain  the  proper  alkalinity  of 
the  developer  and  acidity  of  the  fixer, 
as  well  as  the  chemical  strength  of 
both  solutions,  a  precise  rate  of  re¬ 
plenishment  is  a  necessity  in  automatic 
processing. 

DISADVANTAGES  OF  AND 
PROBLEMS  WITH  AUTOMATIC 
PROCESSORS 

Although  the  construction  of  auto¬ 
matic  processors  might  appear  to  be 
simple,  in  reality  the  manufacturers 
of  the  first  automatic  processors  were 
plagued  by  many  problems.  For  in¬ 
stance,  in  automatic  processing,  there 
has  to  be  a  coordination  between 
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the  transport  mechanism,  processing 
chemicals,  temperature  control,  and 
film  characteristics.  This  coordination 
has  to  be  maintained  during  the  com¬ 
plete  time  the  automatic  processor  is 
in  use.  Manufacturers  did  not  easily 
find  solutions  to  such  problems:  how¬ 
ever,  they  now  have  solved  most  of 
these  early  problems  so  that  with 
proper  maintenance,  radiographs  of 
consistent  quality  can  be  obtained. 

Automatic  processors  still  have  cer¬ 
tain  weak  points.  Because  of  the  vari¬ 
ous  factors  involved  in  speeding  up 
the  processing  cycle,  the  resultant 
radiographic  image-though  clinically 
acceptable-may  not  be  of  high  quality. 
For  instance,  the  high  temperatures 
used  in  automatic  processors  can  pro¬ 
duce  film  fog.  Another  major  disad¬ 
vantage  of  automatic  processors  is  that 
they  require  regular  cleaning  and  main¬ 
tenance.  Unfortunately,  simple  as  it 
may  sound,  this  is  the  most  common 
cause  for  breakdown  of  automatic 
processors.  Furthermore,  while  manual 
processing  allows  an  opportunity  to 
compensate  for  improper  film  exposure 
by  changing  the  processing  time,  this 
cannot  be  done  in  automatic  process¬ 
ing.  Another  minor  problem  is  that 
intraoral  films  whose  corners  had  been 
bent  must  be  straightened  out  and 
inserted  into  the  automatic  processors 
with  the  unbent  end  first  to  avoid 
jamming  the  machine.  Lastly,  the  cost 
of  automatic  processors  is  much  more 
than  that  of  manual  processing  tanks. 

Advantages  of  Automatic 
Processors 

The  main  advantage  of  automatic 
processors  is  that  they  save  a  great 
deal  of  time  in  processing  a  film. 
Also,  accessories  like  film  hangers 
and  the  huge  dryers  required  in 
manual  processing  are  eliminated  by 
using  automatic  processors.  In  manual 
processing,  solution  drips  occur,  espe¬ 


cially  when  films  are  read  wet  before 
completion  of  the  fixing  process;  with 
automatic  processors,  this  too  is  elimi¬ 
nated.  Lastly,  use  of  daylight  film 
loaders  (light  filters)  is  possible  only 
with  automatic  processors. 


FACTORS  TO  CONSIDER  IN 
CHOOSING  AN  AUTOMATIC 
PROCESSOR 

There  are  many  factors  to  consider 
in  buying  an  automatic  processor.  First, 
what  film  sizes  can  be  processed  in 
the  automatic  processors?  Some  proc¬ 
essors  can  handle  only  intraoral  films, 
whereas  others  can  handle  panoramic 
and  larger  films.  On  the  other  hand, 
intraoral  films  cannot  be  processed 
satisfactorily  in  medical  automatic 
processors  made  to  handle  large  films. 
With  the  increasing  use  of  panoramic 
and  other  extraoral  radiographs,  most 
dental  automatic  processors  are  now 
constructed  to  process  films  of  widths 
up  to  either  five  inches  or  10  inches 
as  well  as  intraoral  films. 

Secondly,  is  the  processor  fully  or 
only  semi-automatic?  Some  automatic 
processors  are  fully  automatic,  that  is, 
the  processing  solutions  are  replenished 
automatically  as  the  film  passes  the 
entrance  assembly.  On  the  other  hand, 
the  semi-automatic  nonreplenishing 
processors  require  solutions  to  be 
changed  after  a  number  of  films  are 
processed.  If  the  processor  is  semi¬ 
automatic,  what  is  the  volume  capacity 
of  the  developer  and  fixer  compart- 
mental  tanks?  Such  questions  as  these 
must  be  asked  to  determine  whether 
a  processor  is  capable  of  handling  a 
particular  workload. 

Thirdly,  does  the  processor  produce 
a  dry  film?  At  present,  most  of  the 
processors  produce  a  dry  film  (that  is, 
they  have  a  dry-to-dry  cycle).  How¬ 
ever,  this  was  not  always  the  case- 
some  of  the  older  processors  produce 


a  wet  film,  that  is,  they  have  a  dry- 
to-wet  cycle. 

Fourthly,  does  the  processor  have  a 
variable  processing  time  or  is  it  fixed 
for  a  set  time?  Automatic  processors 
with  variable  time  controls  allow  the 
operator  to  adjust  the  processing  speed, 
the  advantage  of  this  control  is  that 
you  can  speed  processing,  but  the 
simultaneous  increase  in  temperature  of 
the  processing  solutions  increases  film 
fogging. 

Lastly,  what  are  the  cost  and  re¬ 
liability  of  a  particular  automatic  proc¬ 
essor?  There  is  a  wide  range  of  prices 
and  features  of  various  automatic  proc¬ 
essors,  and  these  must  be  weighed 
and  compared  carefully  in  selecting 
a  machine.  Another  consideration  is 
the  dependability  of  a  particular  model 
and  the  local  service  capability  of  the 
supplier.  How  fast  can  a  broken  proc¬ 
essor  be  repaired,  and  if  such  repair 
takes  a  long  time,  is  there  a  loaner 
or  second  machine  to  process  the 
radiographs?  All  of  these  factors  must 
be  considered  in  choosing  a  suitable 
automatic  processor. 
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Preventive  Care  and  Maintenance  of  the 
Automatic  Dental  Film  Processor 
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Doctor,  have  you  invested  in  an 
automatic  dental  film  processor  only  to 
find  that  the  results  are  not  what  you 
had  expected?  It  is  my  experience  in 
working  with  automatic  processors  for 
the  past  6  years  that  there  are  many 
factors  to  be  considered  in  order  to  get 
the  best  results.  The  following  will  be 
a  discussion  of  the  factors  that  are 
most  critical  in  order  to  obtain  high 
quality  radiographs  from  the  automatic 
processor. 

Most  of  this  information  comes  from 
practical  experience  with  the  medical 
x-omat  and  various  automatic  dental 
film  processors  at  Louisiana  State  Uni¬ 
versity  School  of  Dentistry  and  in 
private  dental  offices  in  this  area.  Be¬ 
sides  working  with  14  processors  of 
various  makes  at  the  school  of  den¬ 
tistry,  we  also  have  frequent  dis¬ 
cussions  with  colleagues  from  other 
schools  as  well  as  with  dental  manu¬ 
facturers  and  suppliers.  From  this  ex¬ 
perience  it  was  found  that  the  major 
problems  are  usually  a  result  of  inex¬ 
perience  or  neglect  of  the  operator 
rather  than  the  processor. 

Although  the  manufacturer  furnishes 
instructions  on  the  proper  operation, 
care,  maintenance  and  cleaning,  often 
these  detailed  instructions  are  over¬ 
looked  or  not  understood  by  the 
operator,  and  problems  develop  as  a 
result.  Therefore,  when  buying  an  auto¬ 
matic  processor,  it  is  not  only  important 
to  read  the  specifications  and  instruc¬ 
tions  but  advisable  to  post  them  on 
the  wall  near  the  processor  for  easy 
reference.  Additionally,  it  is  important 
for  the  dentist  to  have  the  dealer 
fully  explain  and  demonstrate  the 
operation  and  maintenance  of  the  proc¬ 
essor.  Each  person  who  is  assigned 
to  work  the  processor  should  be  taught 
how  to  operate  the  equipment  by  one 
who  is  qualified  to  do  so.  In  some 
instances  the  new  dental  assistant  is 
given  a  quick  demonstration,  or  none 
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at  all,  and  then  left  on  her  own 
with  hopes  for  the  best. 

Automatic  dental  film  processors 
require  constant  daily  care,  and  pre¬ 
ventive  maintenance  is  essential  to 
produce  a  good-quality  radiograph. 
Automatic  processors  require  extra 
know-how,  since  they  not  only  involve 
chemical  activity  and  proper  tempera¬ 
ture  control  but  also  electrical  motors, 
gears,  belts,  shafts,  rollers,  pu'leys, 
bearings,  heaters,  thermostats,  pumps, 
etc.  In  other  words,  the  processor  is 
a  combination  of  various  systems- 
mechanical,  electrical,  and  fluid.  The 
mechanical  system  must  be  main¬ 
tained,  oiled,  and  protected  from  wear 
and  corrosion.  The  electrical  system 
must  be  well-insulated  and  protected 
from  chemical  and  mechanical  damage. 
The  fluid  system  must  be  kept  free  of 
contamination  and  the  solutions  must 
be  replenished  regularly.  Because  of 
this,  one  can  readily  understand  the 
necessity  for  extra-diligent,  continuous 
care  and  maintenance  of  these  proc¬ 
essors. 

Based  on  experience  with  the  proces¬ 
sor,  an  important  list  of  do’s  and  don'ts 
has  been  developed.  If  these  recom¬ 
mendations  are  adhered  to,  most  of  the 
problems  will  be  prevented.  The  fol¬ 
lowing  is  a  list  of  Do's. 

1.  Keep  processors  clean,  especially 
the  rollers.  (This  should  be  done  ac¬ 
cording  to  manufacturer's  instruc¬ 
tions.)  How  often  the  processor  needs 
to  be  cleaned  is  usually  governed  by 
the  work  load,  which  will  vary  with 
the  individual  office.  It  is  recom¬ 
mended  that  all  roller  racks  be  cleaned 
weekly  with  warm  running  water. 
Every  month  the  developer  section 
should  be  soaked  in  special  developer 
cleaner.  The  fixer  section  is  soaked 
in  warm  water  only;  the  same  for 
the  wash  section.  (Some  recommend  a 
diluted  solution  of  bleach  for  the  wash 
section  only.)  The  cleaning  procedures 
that  are  recommended  are  not  com¬ 
plicated  and  are  easy  to  follow;  how¬ 
ever,  cleaning  (especially  cleaning  of 
the  rollers)  should  be  done  by  one 
who  knows  how  to  do  a  thorough 
job.  Failure  to  properly  clean  the  de¬ 


veloper  section  will  result  in  contamina¬ 
tion  of  the  developer  rollers,  and  there 
will  be  roller  marks,  streaks,  foggy 
films,  etc.  In  the  fixer  section,  crystals 
will  form  on  the  rollers  and  the  emul¬ 
sion  will  not  be  properly  hardened. 
This  will  cause  the  film  slow  up  or 
stick  in  the  transport  section.  The  water 
section  will  become  stagnant,  allowing 
algae  to  grow  and  form  a  thick  film 
on  the  surface.  This  will  cause  spots 
and  artifacts  on  the  films.  The  tanks 
should  be  thoroughly  rinsed  and  wiped 
out  with  a  lint-free  cloth. 

2.  Maintain  proper  solution  levels. 
When  the  levels  are  low,  the  time  each 
film  is  immersed  in  the  developer 
and  fixer  is  shortened,  which  will 
result  in  underprocessing  the  film. 

3.  Replenish  solutions  according  to 
n.se.  The  solution  should  be  replenished 
in  order  to  maintain  proper  chemical 
strength.  Contaminated  and  exhausted 
solutions  will  produce  a  smudgy,  gray, 
foggy-looking  film. 

4.  Check  the  temperature  of  the 
developer  and  incominft  water  fre¬ 
quently.  Changes  in  the  developing 
temperature  result  in  a  change  in 
film  density.  The  lower  the  tempera¬ 
ture,  the  lighter  the  film.  Changes  of 
one  or  two  degrees  in  temperature 
are  noticeable  in  the  final  product. 
This  is  why  it  is  important  to  have 
an  accurate  thermostat  to  control  the 
temperature  of  the  solution.  The  differ¬ 
ent  tanks  in  most  processors  are  in¬ 
sulated  from  each  other  so  that  the 
temperature  in  one  tank  will  not  ef¬ 
fect  the  others.  Filters  are  needed  on 
the  incoming  water  to  remove  im¬ 
purities,  and  the  filter  must  be  checked 
for  clogging. 

5.  Aliftn  transport  sections  after 
cleaninf>.  On  replacing  the  transport 
sections  after  cleaning,  check  to  be  sure 
sections  are  properly  seated  in  posi¬ 
tion  and  in  correct  alignment.  If  they 
are  not  aligned  properly,  the  film  will 
not  follow  through  and  it  will  usually 
end  up  in  the  bottom  of  the  tank. 

6.  Keep  cover  open  when  not  in 
use.  Lift  cover  and  leave  slightly 
open  after  each  day  so  that  chemical 
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fumes  can  escape.  This  will  prevent 
contamination  of  the  solutions. 

7.  Remove  the  lead  hacking’  and 
paper  from  the  film  before  placiuft 
in  processor.  The  paper  from  the  film 
packet  is  sometimes  accidentally 
dropped  in  the  feed  slot  causing  a  jam 
in  the  machine. 

8.  Lubricate  moving  parts  regularly. 
Gears,  bearings  and  drive  mechanisms 
must  be  oiled  and  the  belts  should 
be  checked  each  time  processor  is 
cleaned.  Failure  to  lubricate  the  drive 
system  will  result  in  excessive  wear 
and  a  slowing  up  of  the  processing 
time  causing  a  loss  in  film  quality. 

9.  Feed  film  straight  in.  When  proc¬ 
essing  film,  mainly  the  larger  extra¬ 
oral  film,  be  sure  to  place  film  straight 
in  line  with  the  roller  system;  other¬ 
wise  it  might  bend  along  the  sides 
and  jam  up. 

The  following  is  a  list  of  don’ts. 

1.  Don’t  put  bent  film  in  processor 
unless  it  can  be  straightened  out. 
If  only  one  end  is  bent,  try  to  straighten 
it,  but  put  the  opposite  unbent  end  in 
first.  All  processors  will  have  trouble 
with  bent  film,  depending  on  how  much 
the  film  is  bent.  There  is  one  company 
that  advertises  that  their  processor 
will  take  bent  film.  It  didn't  work 
for  us. 

2.  Don't  put  wet  or  damp  film  in 
the  proces.sor.  This  will  contaminate 
the  rollers  and  solutions. 

3.  Don’t  feed  film  in  too  quickly  or 
too  closely  together  in  the  same  feed 
slot.  If  you  do,  they  may  bunch  up 
and  overlap  each  other. 


4.  Don’t  splash  or  drop  fi.xer  in  the 
developer.  A  very  small  amount  of  fixer 
will  contaminate  the  developer. 

5.  Don’t  try  to  fix  serious  problems 
yourself.  When  problems  exist  that  you 
don't  understand  or  can't  solve,  call 
in  a  qualified  serviceman. 

There  are  various  types  of  automatic 
dental  processors  available  today,  and 
new  ones  are  continually  appearing  on 
the  market.  All  of  the  processors 
require  chemicals  that  are  designed 
specifically  for  them.  Most  of  them  use 
the  roller  transport  system,  while  others 
use  tracks,  racks,  clips,  etc.  Some 
special  features  are  available  for  the 
processor,  such  as  the  daylight  loader 
which  eliminates  the  need  for  a  dark¬ 
room.  Some  have  automatic  replenish¬ 
ing  systems  that  will  replenish  them¬ 
selves  as  each  film  is  processed.  One 
should  consider  the  size  of  the  solution 
tanks,  since  the  smaller-volume  tanks 
will  be  affected  more  readily  by  chemi¬ 
cal  and  temperature  changes  and  will 
require  more  frequent  solution  chang¬ 
ing.  If  the  larger  8  x  10  or  panoramic 
films  are  used,  it  is  advisable  to  have 
a  replenishing  system  for  the  processor. 
This  will  save  time  and  money,  because 
it  is  easy  to  forget  to  replenish  the 
solutions  manually. 

There  is  no  change  in  the  regular 
exposure  factor  or  technique  when 
developing  with  the  automatic  proces¬ 
sor.  Comparisons  have  been  made  by 
using  double  film  packets,  one  de¬ 
veloped  in  the  automatic  processor 
and  the  other  in  the  manual  tank 
using  regular  solutions,  with  no  signifi¬ 


cant  differences.  This  is  a  good  method 
for  checking  one  against  the  other. 
Furthermore,  with  automatic  process¬ 
ing  there  is  less  chance  of  patient 
overexposure  because  the  operator 
can't  sight  develop  and  shortstop  this 
developing  process.  This  is  an  ad¬ 
vantage,  because  if  the  film  is  over¬ 
exposed  it  will  be  too  dark,  and  if  it 
is  underexposed  it  will  be  too  light; 
thus  the  x-ray  technician  is  forced  to 
adjust  the  x-ray  machine  to  the  proper 
output. 

For  the  dentist  who  doesn't  have  a 
daily  need  for  taking  radiographs,  the 
advantages  of  an  automatic  processor 
may  not  outweigh  the  disadvantages 
because  of  the  increased  care,  main¬ 
tenance,  and  expense.  Even  the  solu¬ 
tions  are  more  expensive  (about  twice) 
than  those  used  in  regular  manual 
processing,  and  they  have  to  be 
changed  more  often.  Furthermore, 
when  purchasing  a  processor,  one 
should  find  a  dealer  (preferably  local) 
who  has  a  good  repair  department 
and  qualified  servicemen  who  can 
service  the  equipment  when  needed. 

In  conclusion,  we  feel  that  about  80 
or  90%  of  poor  film  quality  is  due  to 
unclean  or  improperly  cleaned  proces¬ 
sors,  failure  to  keep  fresh  solutions 
at  the  proper  levels,  and  improper 
procedures  such  as  feeding  in  film 
too  fast,  too  close,  or  bent.  By  fol¬ 
lowing  the  above  suggestions,  the  den¬ 
tist  and  his  staff  can  prevent  many 
problems  and  obtain  consistently  high- 
quality  dry  radiographs. 
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PIAKIfTE 


dental  plaque  disclosing  solution 

now  available  in 
professional  and 
patient  sizes 

You  can  now  order  Plak-Lite  Dental  Plaque  Dis¬ 
closing  Solution  directly  in  any  quantity. 


And  now  there’s  a  professional  2  oz.  size,  too,  as 
well  as  a  patient  1/2  oz.  size.  So  you  can  use  the 
larger,  longer-lasting  professional  size  in  your 
office  and  provide  a  personal  size  for  your  patients. 


PLAK-IITE 

ntal  plao'^^ 

I  disclosing 
solution 

•ncled  only  wiiti  I’i 


TAL  PLAO*^  I 
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f  irtr 
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also  available... 


Plak-Lite  Dental  Plaque  Disclosing  Kits 

still  the  fastest,  most  convenient,  cleanest  plaque 
disclosing  method  known  to  dentistry  .  .  .  works  in 
seconds  . . .  shows  only  plaque  precisely . . .  does  not 
stain . . .  vanishes  in  minutes . . .  preferred  by  patients. 


TO:  Plak-Lite"  Company 

191  Presidential  Boulevard 


,  Bala  Cynwyd,  Pa.  19004 


Please  send: 

_ professional-size  2  oz.  bottles  of  dis- 

closant,  each  $5.50 

_ boxes  of  three  professional-size  2  oz. 

bottles  of  disclosant,  each  box  $14.95 
(Save  $1.55) 


A 


boxes  of  six  patient-size  1/2  oz.  bottles 
of  disclosant,  each  box  $8.95  (10%  dis¬ 
count  on  two  or  more  boxes) 

Plak-Lite  Kits  (each  kit  contains  light 
with  special  filter  and  mirror,  solution, 
intraoral  mirror),  each  kit  $13.95  (10% 
discount  on  each  shipper  containing 
six  kits). 


STREET 


CITY 


STATE  ZIP 


My  check  is  enclosed.  (Postage  included 
in  price.  No  C.O.D.’s) 


For  more  information  circle  9  on  card. 
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Histologic-radiographic  Relation  of 
Proximal  Surface  Carious  Lesions 

Robert  E.  Buchholz,  D.D.S.,  M.S.* 


Every  practitioner  of  dentistry  has 
faced  the  question  of  relating  the 
radiographic  image  of  proximal  surface 
dental  caries  to  the  actual  penetra¬ 
tion  of  that  lesion  (Fig.  1).  The 
speculated  relationship  is  an  important 
factor  in  the  treatment  plan  rational 
for  that  lesion.  F.  W.  Hinds*  reported 
a  study  in  1943  which  established  that 
the  actual  penetration  of  the  proximal 
surface  carious  lesion  was  greater  than 
its  radiographic  image  indicated.  Two 
other  results  of  the  same  study  are 
often  forgotten,  though  equally  im¬ 
portant.  One,  the  dentin  was  already 
cariously  involved  in  every  instance 
the  slightest  radiographic  image  of  the 
lesion  was  observable  under  the  most 
ideal  visualizing  conditions.  Second, 
with  radiographic  evidence  of  the  lesion 
and  the  dentin  involved,  many  teeth 
had  smooth,  apparently  intact  surface 
enamel  over  the  lesion,  probably  a 
process  of  temporary  remineralization. 
A  recent  study  by  R.  W.  Owen^ 
confirmed  the  findings  of  F.  W.  Hinds 
in  general  and  refined  the  pathologic- 
radiographic  penetration  relationship’’’ 
of  proximal  surface  lesions  to  a  specific 
range  of  1.5-2. 8  when  discoloration 
of  the  dentin  is  used  as  the  guide  to 
caries  penetration. 

The  important  unanswered  question 
for  the  practitioner  still  remains:  how 
much  more  penetrating  is  the  dentin 
degeneration  than  the  radiographic 
image  implies?  The  question  is  most 
pertinent  when  the  radiographic  image 
of  the  proximal  surface  carious  lesion 
appears  confined  to  the  enamel.  Treat¬ 
ment  planning  by  the  conscientious 
practitioner  is  greatly  influenced  by 
that  information  when  available,  or  its 
speculation  when  not  available. 

A  pilot  study  was  designed  to  deter¬ 
mine  if  there  was  a  mathematical 
ratio  between  the  depth  of  penetra¬ 
tion  of  a  proximal  surface  carious 


*  Professor  of  Dentistry,  Department  of 
Oral  Diagnosis  and  Radiology,  University 
of  Michigan,  Ann  Arbor,  Michigan  48109. 

^  Penetration  relationship 

_  Caries  penetration  determined  by  color 
Radiographic  penetration 


Fig.  1.  Radiograph  showing  evidence  of 
proximal  caries  on  the  distal  surface  of 
the  first  bicuspid. 


lesion  and  its  radiographic  image  when 
the  image  was  apparently  confined  to 
the  enamel.  A  related  question  of 
interest  to  the  practitioner  was  of 
possible  relation  of  that  ratio  to  the 
patient's  age.  It  had  been  noted  that 
the  patient's  age  was  often  considered 
a  factor  in  treatment  planning  carious 
lesions. 

PROCEDURE 


All  sample  teeth  selected  met  three 
requirements:  (1)  they  were  to  be  ex- 


Fig.  2.  Photomicrograph  at  6.4X  of  the 
lesion  demonstrated  radiographically  in 
Figure  1. 


tracted  for  some  reason  other  than 
deep  caries,  (2)  the  radiograph  indi¬ 
cated  a  proximal  surface  carious  lesion, 
and  (3)  the  radiographic  image  of  that 
lesion  appeared  confined  to  the  enamel. 

The  radiographs  were  those  exposed 
as  a  part  of  the  patient's  complete 
oral  examination  provided  by  the  De¬ 
partment  of  Oral  Diagnosis  of  the 
College  of  Dentistry,  State  University 
of  Iowa.  Periapical  radiographs  were 
exposed  by  means  of  a  paralleling 
long  cone  technic.  Exposure  factors 
were  65  kVp,  10  mA,  and  exposure 
time  as  recommended  by  the  film  manu¬ 
facturer.  All  processing  was  done  ac¬ 
cording  to  manufacturer's  recommen¬ 
dations.  The  processed  and  mounted 
radiograph'!  were  visualized  on  a 
masked  view  box  in  a  semidark  room 
with  the  aid  of  a  3X  hand  magnify¬ 
ing  glass.'  Those  teeth  selected  were 
recovered  immediately  following  ex¬ 
traction,  cleaned  of  blood  with  soap 
and  water,  and  completely  imbedded 
in  self-curing  clear  Bioplast  plastic 
blocks.  The  imbedded  teeth  were  then 
thinly  sliced  on  the  plane  of  their 
long  axis  from  mesial  to  distal  through 
the  proximal  carious  lesions  to  a  thick¬ 
ness  of  80  microns  by  means  of  the 
Bronwill  Thin  Slicing  Machine.  The 
unstained,  undecalcified  sections  were 
mounted  on  glass  slides  in  prepara¬ 
tion  for  observation  with  the  optical 
microscope.  At  6.4  x  magnification, 
the  lesion  was  contained  within  one 
field  permitting  photomicrography  of 
the  entire  lesion  on  one  exposure 
(Fig.  2).  The  photomicrograph  was 
projected  onto  paper  and  a  tracing 
made  with  special  attention  to  the  zones 
of  dental  caries  (Fig.  3)."  The  sclerotic 
dentin  zone,  the  hypercalcified  defense 
mechanism  against  the  lesion  was  con¬ 
sidered  outside  the  lesion  and  the 
penetration  limit  of  the  lesion. 

To  facilitate  accuracy  of  measure¬ 
ment,  both  the  radiograph  and  photo¬ 
micrograph  were  magnified  propor¬ 
tionally.  The  penetration  of  the  lesions 
image  on  the  radiograph  was  measured 
as  was  the  histologic  penetration  as 
seen  by  means  of  the  photomicro¬ 
graph  (Fig.  3).  The  measurement  of 
the  penetration  seen  by  means  of  the 
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Fici.  3.  Tracing  made  from  the  projected 
image  of  the  photomicrograph  of  Figure  2. 
A -measurement  line  of  penetration  through 
the  center  of  the  lesion  in  the  enamel; 
B- measurement  line  of  penetration  of  the 
lesion  in  the  dentin;  A  +  B-measurement 
of  the  lesions  total  penetration.  Indicated 
zones  of  dental  caries  of  dentin:  I -com¬ 
plete  decalcified  zone;  2 -partial  decal¬ 
cified  zone;  3-sclerotic  dentin  (defense 
mechanism);  4-protective  metamorphosis. 

photomicrograph  was  then  divided  by 
the  measurement  of  penetration  seen 
on  the  radiograph,  the  result  being 
the  "penetration  factor."  or  that  mathe¬ 
matical  ratio  between  the  actual  pene¬ 
tration  of  the  lesion  and  its  radio- 
graphic  image. 

Penetration  factor 

_  Histologic  penetration 
Radiographic  penetration 

RESULTS 

The  data  indicates  there  is  a  mathe¬ 
matic  relationship  between  the  histo¬ 


Table  1. 


Penetration 

Factor 

Patient’s  Age  In  Years 

Total 

10-14 

15-24 

25-34 

35-44 

45-54 

55-64  65-74 

3.6- 

1 

1 

2 

3.5- 

2 

1 

1 

1 

5 

3.4- 

1 

2 

1 

1 

6 

3.3- 

3 

1 

1 

1 

6 

3.2- 

1 

3 

2 

2 

8 

3.1- 

4 

1 

5 

3.0- 

2 

2 

1 

1 

6 

2.9- 

3 

2 

1 

1 

7 

2.8- 

1 

3 

1 

1 

6 

2.7- 

3 

4 

7 

2.6- 

2 

1 

3 

2.5- 

1 

1 

2 

2.4- 

1 

2.3- 

1 

logic  evidence  of  a  proximal  surface 
carious  lesion  and  its  radiographic 
image.  The  average  and  mean  of  the 
penetration  factors  of  the  64  samples 
was  3.0,  with  a  range  from  2.3  to  3.6 
(Table  I).  No  pattern  specific  to  age 
was  observed.  In  every  sample,  the 
finding  of  F.  W.  Hinds  were  re¬ 
established. 

DISCUSSION 

When  the  radiograph  demonstrated 
the  smallest  perceptable  indication  of 
a  proximal  surface  carious  lesion,  the 
histologic  examination  showed  exten¬ 
sive  demineralization  in  the  dentin. 
It  is,  therefore,  apparent  that  lesions 
which  can  be  detected  radiographi¬ 
cally  under  the  most  ideal  viewing 
conditions  have  actually  invaded  the 
dentin  and  cannot  be  considered  in¬ 
cipient.  The  frequently  considered  pa¬ 
tient  age  factor  in  treatment  planning 
seemingly  has  no  foundation  in  fact. 
An  average  penetration  factor  of  3.0 
can  be  a  useful  guide  in  the  treat¬ 
ment  planning  of  those  lesions  having 


a  radiographic  image  confined  to  the 
enamel  when  taken  with  other  pertinent 
factors  peculiar  to  the  individual  pa¬ 
tient. 

It  is  hoped  that  further,  more  refined 
study  will  be  done  on  the  question 
providing  more  information  for  the  ad¬ 
vantage  of  the  practitioner. 
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Research  Annotation  of  the  Effect  of  Urea 
Peroxide  Solution  on  Dental  Plaque 

J.  H.  Manhold,  M.A.,  D.M.D.*  and  E.  A.  Manhold,  B.S.** 


Table  1.  The  Effects  of  Urea  Peroxide,  U,  and  Placebo,  P,  on  Plaque  Scores 
Jaw,  Maxillary  and  Mandibular. 

in  each 

Jaw 

Treatment 

Before 

After 

Difference 

Difference 

t 

Maxillary 

U 

8.273 

5.182 

-3.091 

.818 

1 

P 

8.455 

6.182 

-2.273 

Mandibular 

U 

10.273 

6.818 

-3.455 

2.728 

3.70* 

P 

6.818 

6.091 

-.727 

Whole  Mouth 

U 

9.273 

6.000 

-3.273 

1.773 

2.70* 

P 

7.636 

6.136 

-1.500 

*  Difference  is  significant  at  <  .01. 


Dental  plaque  today  is  perhaps  the 
most  strongly  implicated  cause  of  dental 
caries  and  periodontal  disease.  Thus, 
the  most  recent  investigative  thrusts 
have  bveen  toward  inhibition  or  de¬ 
struction  of  this  material.  One  thought 
is  that  antimicrobial  products,  such  as 
are  available  in  self-applicable  forms  to 
relieve  occasional  oral  inflammations, 
might  help  reduce  dental  plaque  ac¬ 
cumulations  if  used  instead  in  a  rational 
program. 

For  long  term  use,  such  products 
should  be  harmless  in  oral  tissues  and 
unlikely  to  result  in  the  development 
of  resistant  microbial  strains.  Hydrogen 
peroxide  and  urea  peroxide,  which  re¬ 
lease  hydrogen  peroxide  upon  solution 
in  water,  are  two  which  meet  these 
criteria  and  urea  peroxide  tends  to 
solubilize  organic  dental  deposits  as 
well  through  the  effects  of  urea. 

With  respect  to  hydrogen  peroxide, 
it  is  a  moderately  potent  antibacterial 
compound.  Concentrations  less  than 
0.01%  in  liquid  medium  are  inhibitory 
to  the  growth  even  of  active  catalase 
producers'^  and  commercial  solutions 
(3%)  pass  the  disinfectant  test  of  killing 
Staphylococcus  aureus  cultures  in  five 
minutes,'^  as  well  as  various  Gram 
negative  bacteria,  including  fusiform 
bacilli  of  the  mouth."  In  addition, 
hydrogen  peroxide  is  part  of  the  normal 
mechanisms  of  the  body  which  destroy 
bacteria.  The  lactoperoxidase  of  saliva 
reacts  with  peroxide  and  iodide,  and 
the  myeloperoxidase  of  the  neutro- 
philes  reacts  with  peroxide  and  halides 
to  cause  halogenation  of  proteins  and 
death  of  bacteria."  And,  it  is  unlikely 
that  bacteria  will  start  to  develop  re¬ 
sistance  to  a  normal,  universal  immune 
process. 

With  respect  to  urea  peroxide,  this 
product,  when  dissolved  in  glycerine 
or  propylene  glycol  and  applied  to  the 
margins  and  sulci  of  inflammed  or 

*  Professor  and  Chairman,  Department  of 
General  and  Oral  Pathology,  College  of 
Medicine  and  Dentistry  of  New  Jersey, 
Newark,  New  Jersey. 

**  Research  Assistant,  College  of  Medi¬ 
cine  and  Dentistry  of  New  Jersey,  Newark, 
New  Jersey. 


infected  gingiva,  was  demonstrated  to 
bubble  continuously  for  up  to  25 
minutes.^  It,  therefore,  is  active  in 
vivo  for  a  sufficiently  long  time  to  kill 
bacteria,  in  addition  to  removing  food 
or  plaque  by  mechanical  dispersion  and 
foaming. 

Therefore,  from  a  very  practical 
viewpoint,  let  us  look  at  the  advantages 
of  these  two  substances.  Since  hydro¬ 
gen  peroxide  is  a  normal  body  metabolite 
generated  by  the  neutrophils  to  kill 
bacteria,  the  body  is  equipped  to 
destroy  an  excess  and  to  avoid  harm. 
Urea  peroxide  in  solutions  from  4  to 
15%  in  glycerol  or  in  propylene  glycerol 
have  been  used  as  antibacterials  in 
treatment  of  infections  of  inflammations 
of  the  eye,  ear,  mouth,  skin  and 
anorectal  area,  with  no  damage  to  the 
tissues  over  weeks  to  months  of  frequent 
applications. A  decrease  in  the 
time  necessary  for  healing  also  has  been 
claimed  in  many  of  these  applications 
and  has  been  demonstrated  by  the 
senior  author  in  both  animals  and 
human  subjects."’"'* 

It  was  decided  therefore,  to  test  a 
product,  now  in  the  commercial  de¬ 
velopment  stage,*  which  contains  15% 
urea  peroxide  in  propylene  glycol, 
after  safety  trials  had  shown  that  twice- 
daily  applications  produced  some  plaque 


control.'"  The  frequency  of  application 
was  increased  to  four  times  daily  in 
our  investigation,  once  after  each  meal, 
and  once  before  bedtime  because  the 
bacterial  population  of  the  mouth  varies 
with  the  time  of  day,  decreases  with 
tooth-brushing,  and  generally  increases 
after  meals  and  during  the  night. It 
was  thought  that  the  foaming  action  of 
the  product  after  a  meal  would  reduce 
food  residues  in  the  mouth,  in  addition 
to  killing  bacteria  and  that  frequent 
application  would  compensate  for  a 
relatively  short  period  of  product 
activity  in  reducing  plaque  extent. 

MATERIALS  AND  METHODS 

Twenty-five  subjects  free  of  oral 
disease  and  any  possible  complicating 
systemic  conditions  had  their  plaque 
rated  on  the  6  upper  and  lower 
anterior  teeth  using  erythrosine  as  the 
disclosing  agent  and  the  Podshadley 
Method  of  rating  plaque.'®  The  group 
included  20  male  and  5  female  dental 
students  with  a  mean  age  of  25.76 
(±3.47)  years.  After  the  plaque  was 
rated,  a  second  investigator  assigned 
each  subject  in  a  random  manner  to 
use  either  a  placebo  or  a  15%  urea 
peroxide  solution  in  propylene  glyc¬ 
erol.**  Application  of  the  solution  was 
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Table  2.  ANOVA  Using  the  Difference  Between  Before  and  After  as  the  Variate  of  Cross-over 
Design  as  Described  by  Cochran  and  Cox* 


Source 

d.f. 

Sum  of  Squares 

Mean  Square 

F 

Treatments 

1 

176.000 

176.000 

7.20* 

Orders 

1 

1 1 .000 

1 1 .000 

<1 

Replications 

21 

786.909 

37.472 

1.53 

Error 

20 

489.000 

24.450 

*  Difference  is  significant  at  97.5%  confidence  level. 


made  by  the  subject  himself  four  times 
a  day  for  four  days  at  the  lingual  and 
buccal  gingival  crevice  line  through 
an  applicator  (a  tube-like  device  at¬ 
tached  to  the  solution  bottle)  and  main¬ 
tained  the  solution  in  place  for  one 
minute  by  the  clock.  All  subjects  were 
instructed  to  continue  their  habitual 
oral  hygiene,  but  to  avoid  any  medica¬ 
tions.  On  the  fifth  day,  a  second 
plaque  score  was  recorded  by  the  first 
investigator. 

There  was  then  a  one  week  “rest 
period”  after  which  a  cross-over  was 
made  in  treatment  and  the  same  before 
and  after  examinations  were  made. 

A  total  of  22  subjects  completed  the 
study  as  one  complained  of  irritation 
with  use  of  the  urea  peroxide  solution, 
one  complained  of  irritation  with  the 
placebo  and  one  complained  of  irrita¬ 
tion  with  both  solutions.  All  others 
completed  all  treatments. 

RESULTS 

The  effects  of  urea  peroxide,  U,  and 
placebo,  P,  on  plaque  scores  in  each 
jaw,  maxillary  and  mandibular,  is 
shown  in  Table  1.  The  effects  of  the 
urea  peroxide  treatment  were  more 
pronounced  in  the  mandibular  jaw. 
This  may  be  due  to  a  tendency  for 
liquids  to  pool  in  the  lower  lingual 
region  of  the  mouth.  The  effect  of  the 
urea  peroxide  treatment  on  plaque  re¬ 


duction  is  significant  in  the  lower  jaw 
as  well  as  in  the  whole  mouth.  The 
statistical  significance  of  these  results  is 
further  verified  by  analysis  of  variance, 
ANOVA.  Table  2  is  the  ANOVA  using 
the  difference  between  before  and  after 
as  the  variate  of  cross-over  design, 
e.g. ,  as  described  by  Cochran  and  Cox.* 
The  difference  between  urea  peroxide 
and  placebo  “Treatments,”  is  signif¬ 
icant  at  the  91.5%  confidence  level. 

CONCLUSION 

From  these  data  it  appears  that  this 
urea  peroxide  solution  is  effective  in 
reducing  plaque  area  scores. 
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All  water 

is  not  created  equal 


0.6  ppm 
F 


...so  fhe  vitaniiii/Eluorides  pediatricians  prescribe 
may  not  give  your  patients  the  Shioride  they  need. 


The  fixed-dose  vitamin/fluoride  supplements  that 
pediatricians  prescribe  for  your  patients  can  not  be 
adjusted  accurately  to  the  fluoride  content  of  your 
patients’  drinking  water.  If  a  pediatrician  tries  to  adjust 
fluoride  dosage,  he  may  be  giving  his  patient  too  much  or 
too  little  vitamin  supplement.  This  is  why  dental 
authorities  do  not  recognize  vitamin/fluoride 
combinations  as  an  effective  means  of  supplying  fluoride. 

But  there  is  something  you  can  do .. . 

. .  .Advise  your  patient’s  mother  to  purchase  her  child’s 
vitamins  without  fluoride— and  to  supplement  these 
vitamins  with  Luride  which  can  be  accurately  adjusted  to 


the  fluoride  content  of  your  patient’s  drinking  water.  This 
assures  your  patient  of  getting  the  optimal  dosage  of  both 
vitamins  and  fluoride. 

Luride  sodium  fluoride  supplements  have  been  shown 
to  reduce  caries  up  to  60%.^  Luride  is  the  fluoride  tablet 
with  proven  evidence  of  topical  fluoride  uptake.’  Luride 
tabiets  are  available  in  three  potencies  (1 .0  mg.,  0.5  mg., 
ar  "  mg.)  so  you  can  titrate  fluoride  dosage 

And  your  patients  can  choose  from  four 
d.  . uit  flavors. 

Lurioe.  More  dentists  use  it  to  give  their  patients  extra 
fluor’de  protection  than  any  other  fluoride  supplement. 


Contraindications:  LURIDE  Lozi-Tabs  are  contraindicated  when  the  fluoride  content  of  drinking  water  contains  0.3  ppm  F  or  more.  LURIDE  Half- 
Strength  Lozi-Tabs  and  LURIDE  Drops  are  contraindicated  when  the  drinking  water  exceeds  0.7  ppm  F.  Precaution:  Recommended  dosage  should 
not  be  exceeded  since  prolonged  over-dosage  may  result  in  dental  fluorosis.  Administration  and  Dosage:  1.  When  drinking  water  contains  less 
than  0.3  ppm  F:  age  three  and  over,  1.0  mg.  F  per  day;  under  age  three,  0.5  mg.  F  per  day.*  2.  When  drinking  water  contains  0.3  to  0.7  ppm  F 
inclusive:  age  three  and  over,  0.5  mg.  F  per  day;  under  three,  0.2  to  0.3  mg.  F  per  day.  3.  When  drinking  water  contains  over  0.7  ppm  F, 
fluoride  supplements  are  contraindicated.  LURIDE  is  available  in  tablet  strength  of  1.0  mg.  F,  0.5  mg.  F,  0.25  mg.  F,  and  as  LURIDE  Drops  (each 
drop  contains  0.1  mg.  F).  Supplied:  Drops:  40  ml.  drop-delivery  plastic  bottle.  Lozi-Tabs  chewable  lozenge-type  tablets:  bottles  of  120;  bottles  of 
1000  and  5000  for  dispensing  only,  available  in  cherry,  lemon,  lime,  orange  and  rainbow  assortment  flavors.  0.5  mg.  Lozi-Tabs  tablets  (half 
strength):  bottles  of  120,  bottles  of  1200  for  dispensing  on  y,  grape  flavored.  0.25  mg.  Lozi-Tabs,  bottles  of  120,  vanilla  flavored.  LURIDE— SF 
1  mg.  Lozi-Tabs:  bottles  of  120. 

•Some  dental  authorities  now  recommend  0.25  mg.  F  daily  under  age  2. 

'Accepted  Dental  Therapeutics:  241.  1973-1974.  ^Aasenden,  R.,  and  Peebles,  T.C.:  Effects  of  Fluoride  Supplementation  from  Birth  on  Human  Deciduous  and  Per¬ 
manent  Teeth,  Archs  Oral  Biol  ?9:321,  1974.  JMellberg,  J.R.,  Nicholson,  C.R.,  and  Law,  F.E.;  Fluoride  Concentrations  in  Deciduous  Tooth  Enamel  of  Children 
Chewing  Sodium  Fluoride  Tablets,  J.  Dent  Res  57:551,  1972. 

NEW  LURIDE-  SF  (SPECIAL  FORMULA)  1.0  mg  tablets  are  now  available. 

This  formula  is  the  same  as  regular  Luride— except  it  contains  no  artificial  color  or  flavor. 
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Reduction  of  Baseline  Gingivitis  Scores  With 

Repeated  Prophylaxes 

Kristin  Talbott,  D.H.,  M.D.H.,  Irwin  D.  Mandel,  D.D.S.,  and  Neal  W.  Chilton,  D.D.S.,  M.P.H. 


Table  1.  Average  Gingivitis  Scores  per  Tooth  before  and  after  Four  Weekly  Prophylaxes, 
without  Altering  Oral  Hygiene  Practices* 


Before  After  Difference 


Examiner 

No.  Subj. 

Mean 

S.D. 

Mean 

S.D. 

(Bef-After) 

S.D. 

1 

21 

9.97 

2.468 

3.97 

0.995 

6.01 

2.310 

2 

20 

9.98 

2.485 

3.57 

1.539 

6.41 

1.894 

3 

23 

8.57 

2.486 

3.43 

1.473 

5.15 

2.491 

*  A  per-surface  score  can  be  derived  by  dividing  the  respective  tooth  scores  by  6. 


Several  recent  studies  have  demon¬ 
strated  that  regularly  repeated  profes¬ 
sional  prophylaxes,  when  combined 
with  toothbrush  instruction,  result  in 
the  establishment  and  maintenance  of 
healthy  gingival  tissues  with  minimum 
evidence  of  gingivitis--^  in  school  chil¬ 
dren,  and  a  retardation  in  the  rate 
and  progression  of  marginal  periodonti- 
jis'i.K.H  in  adults.  Using  prophylaxis 
alone  (no  formal  attempt  at  plaque  con¬ 
trol  instruction),  Suomi  ct  al.  showed 
there  is  a  smaller  increase  in  gingivi¬ 
tis  over  the  three  year  period  as  the 
frequency  of  prophylaxes  increases 
from  one  to  three  per  year."’  Increasing 
the  frequency  of  oral  prophylaxes  to 
two  week  intervals  has  been  reported 
to  markedly  improve  the  gingival  state,'* 
prevent  the  obvious  signs  of  gingival 
inflammation,'  and  maintain  a  satisfac¬ 
tory  level  of  oral  hygiene." 

At  the  present  time,  there  is  great 
activity  in  clinical  trials  to  determine 
the  effectiveness  of  various  types  of 
agents  for  the  prevention  and/or  reduc¬ 
tion  of  plaque  and  gingivitis.  In  order 
to  evaluate  the  effect  of  chemical  agents 
used  as  adjuncts  to  toothbrushing  in  re¬ 
ducing  the  rate  and  degree  of  gingivitis, 
it  is  usually  necessary  to  reduce  the 
level  of  gingival  inflammation  in  a 
subject  population  within  a  short  period 
of  time,  without  changing  their  oral 
hygiene  habits.  If  intensive  oral  hygiene 
instruction  is  instituted,  the  effect  of 
this  greatly  improved  oral  hygiene  can 
quite  readily  vitiate  the  clinical  effect 
of  the  mouth  rinse.  This  is  particularly 
true  if  the  basic  effect  of  the  mouth  rinse 
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(or  other  antiplaque  and  antigingivitis 
agent)  is  of  a  positive  but  modest 
order.  A  series  of  complete  oral 
prophylaxes,  without  oral  hygiene  in¬ 
struction,  would  appear  to  be  a  prefer¬ 
able  alternative. 

MATERIALS  AND  METHODS 

Sixty-six  subjects  were  selected  on  a 
volunteer  basis  from  the  junior  and 
senior  classes  at  Columia  University 
School  of  Dental  and  Oral  Surgery. 
The  subjects  were  randomly  divided 
into  three  groups,  providing  an  equal 
number  for  each  of  the  three  investiga¬ 
tors.  Each  subject  was  examined  and 
initial  plaque  and  gingival  indices  were 
recorded.  Plaque  was  recorded  using 
the  modified  Quigley-Hein  index"  on 
the  four  first  molars,  the  maxillary  right 
central  incisor  and  the  mandibular  left 
central  incisor.  Gingivitis  was  recorded 
using  the  modified  Lde  and  Sillness 
index*  on  all  teeth,  excluding  third 
molars.  For  both  indices,  each  tooth 
was  divided  into  six  areas,  three  buc¬ 
cal  and  three  lingual,  using  the  mesial 
and  distal  line  angles  as  the  dividing 
lines.  Following  the  initial  indices,  each 
subject  was  assigned  appointments  for 
four  prophylaxes  performed  at  weekly 
intervals. 

The  first  and  some  of  the  second 
prophylaxes  were  done  by  graduate 


hygienists.  Some  of  the  second  and  all  of 
the  third  and  fourth  prophylaxes  were 
done  by  both  graduate  and  student 
hygienists.  Subjects  were  assigned  to 
graduate  or  student  hygienists  depend¬ 
ing  on  patient  difficulty  and  hygienist 
availability.  The  two  supervisors  were 
responsible  for  making  the  assignments 
and  recording  the  completed  prophy¬ 
laxes. 

When  the  subjects  inquired  about  oral 
hygiene  instructions,  they  were  asked 
to  maintain  their  normal  oral  hygiene 
procedures. 

RESULTS 

Sixty-four  subjects  completed  the 
regimen  of  four  weekly  prophylaxes. 
Their  gingivitis  scores,  on  a  per  tooth 
basis,  before  and  after  the  four  prophy¬ 
laxes,  appear  in  Table  1,  classified  by 
examiner.  The  average  difference  be¬ 
tween  the  preprophy  and  after  four 
prophy  gingivitis  scores,  for  all  64  sub¬ 
jects,  was  5.83  per  tooth,  with  a  stand¬ 
ard  deviation  of  2.87.  This  average  dif¬ 
ference  was  statistically  significant  (t 
=  20.4;  p  <  .(K)l). 

DISCUSSION 

The  data  from  this  study  show  that 
the  average  gingivitis  score  per  tooth 
can  be  reduced  from  9.48-3.65  (which 


28 


Journal  of  Preventive  Dentistry  •  Vol.  4  •  No.  6  November  -  December  1977 


is  significant,  both  clinically  and  statisti¬ 
cally),  without  altering  the  usual  oral 
hygiene  practices  of  the  subjects.  Other 
routines  for  reducing  gingivitis  scores  as 
low  as  possible,  have  utilized  improved 
brushing  and  other  techniques  for  im¬ 
proving  oral  hygiene.  This  improved 
oral  hygiene  could  then  carry  over  to 
the  actual  clinical  trial.  If  the  anti¬ 
gingivitis  (or  antiplaque)  agent  being 
studied  is  of  moderate  effectiveness,  the 
improved  oral  hygiene  will  vitiate  the 
possible  effect  of  the  trial  agent.  If 
repeated  prophylaxes  alone  are  em¬ 
ployed  to  reduce  the  scores,  leaving 
the  oral  hygiene  practices  alone,  then 
the  effect  of  the  test  agent  can  be 
demonstrated. 

SUMMARY 

A  weekly  prophylaxis  was  performed 
on  64  dental  students  over  a  four  week 
period,  reducing  the  average  gingivitis 
score  per  tooth  from  9.48-3.65.  This 
difference  is  both  clinically  and  statisti¬ 
cally  significant. 

The  gingivitis  score  can  be  reduced 
without  changing  oral  hygiene  habits, 
thereby  allowing  for  a  subsequent  clini¬ 
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cal  trial  of  an  antigingivitis  or  an  anti¬ 
plaque  agent  of  modest  effectiveness 
without  being  “washed  out"  by  the 
effect  of  improved  oral  hygiene. 
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Prescribing  Low  Potency  Fluorides 
for  Frequent  Use 
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variet>  of  fluoride-contain¬ 
ing  preparations  are  available  for 
administration  on  a  daily  to 
weekly  basis.  This  usage  of 
products  with  lower  fluoride 
concentrations  results  in  a  repet¬ 
itive  exposure  of  the  oral  tissues 
to  fluoride.  The  frequent  ex¬ 
posure  to  low  levels  of  fluoride 
is  a  direct  contrast  to  the  annual 
or  semiannual  topical  applica¬ 
tion  of  preparations  containing 
concentrations  of  fluorides  in  the 
range  of  1 .2  to  2.5  per  cent.  The 
caries  reductions  through  inges¬ 
tion  of  different  types  of  lower 
concentration  fluoride  products 
vary,  but  these  fluorides  are  sig¬ 
nificantly  effective,  when  used 
according  to  directions,  in  re¬ 
ducing  disease  at  a  favorable 
cost-benefit  relationship. 

Frequently  available  fluorides 
provide  unique  therapeutic  pos¬ 
sibilities  which  are  unattainable 
with  infrequent  fluoride  applica¬ 
tions.^-*'^  Enamel  surface  changes 
occur  constantly  and  may  alter 
the  residual  effects  from  an  an- 


*  Associate  Dean  for  Academic  Affairs. 
College  of  Dentistry,  The  University  of 
lovva.  Iowa  City,  Iowa  52242. 


nual  or  semiannual  topical  fluo¬ 
ride  application.  Fluoride,  which 
is  available  during  or  soon  after 
enamel  changes  take  place,  may 
be  especially  effective  in  reduc¬ 
ing  the  breakdown  of  these 
areas.  The  maintenance  of  a 
fluoride  blood  level  for  systemic 
benefits  requires  repetitive  fluo¬ 
ride  intake.  Frequent  fluoride 
ingestion  is  necessary  to  sustain 
a  circulating  fluoride  level  in  the 
blood  and  provide  bioavailable 
fluoride  for  incorporation  into 
developing  tooth  structure.  Oral 
microorganisms  are  directly  af¬ 
fected  by  the  fluoride  concentra¬ 
tions  of  the  frequently  used 
preparations.  Plaque  also  ac¬ 
cumulates  fluoride  in  amounts 
which  are  potentially  high  enough 
to  have  an  effect  on  the  adjacent 
enamel  surface  and  the  plaque 
microorganisms.  For  fluoride  to 
inhibit  microorganisms  and  to 
become  bound  into  plaque  de¬ 
posits  it  must  be  repeatedly 
present  in  the  oral  cavity. 

Various  fluoride  products  of 
lower  concentration  for  frequent 
administration  will  be  reviewed 
by  categories.  Their  efficacy 


will  be  discussed  in  conjunction 
with  recommendations  for  pro¬ 
grams  of  administration. 

ENAMEL  MOTTLING  (FLUOROSIS) 

The  medical  safety  of  fluo¬ 
rides  is  observed  best  in  the 
satisfactory  daily  use  of  large 
fluoride  doses  for  bone  diseases 
as  discussed  by  Dr.  Spencer  in 
her  accompanying  paper  in  this 
symposium.  The  disfigurement 
of  mottled  enamel  can  occur 
during  tooth  formation  at  fluo¬ 
ride  levels  which  are  otherwise 
ingestible  without  other  side 
effects. 

The  action  of  fluoride  on  den¬ 
tal  caries  is  well  documented. 
Studies  concerning  the  effect  of 
fluoride  on  the  process  of  enamel 
formation  have  not  been  defini¬ 
tive.  Incidental  observations  of 
mottled  enamel  following  the 
use  of  fluoride  supplements  have 
been  reported in  con¬ 
junction  with  studies  on  the 
prevention  of  caries.  Recording 
of  the  incidence  and  severity  of 
mottling  has  shown  questionable 
to  very  mild  mottling  in  up  to  67 
per  cent  of  those  examined. 
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Neither  the  cause  nor  the  fre¬ 
quency  are  precisely  known. 

The  occurance  of  mottled 
enamel  is  now  being  noted  on 
permanent  incisors  of  children 
receiving  supplemental  fluorides 
since  birth.  The  term  “snow 
capping"  is  being  applied  to 
numerous  white  opacities  seen 
in  the  enamel  surface,  especially 
the  incisal  one-third.  The  condi¬ 
tion  resembles  the  degree  of  0.2 
to  1.0  in  Dean’s  index  for  fluo¬ 
rosis.*^'^  While  not  disfiguring 
to  most  observers,  close  exam¬ 
ination  reveals  an  abnormal 
appearance.  Hennon-'-**  ob¬ 
served  the  occurance  of  mottling 
in  children  receiving  0.5  mg  F 
since  birth  in  communities  with 
suboptimal  fluoridation  (0.6-0. 8 
ppm).  The  incidence  was  com¬ 
parable  to  that  reported  for 
similar  studies  in  nonfluoridated 
areas.  This  finding  may  be  due  to 
nursing  or  extensive  use  of  com¬ 
mercially  prepared  foods  for 
infants.  The  total  fluoride  intake, 
either  with  or  without  fluoride 
supplements,  may  be  similar  for 
infants  in  most  communities  and 
independent  of  the  fluoride  in  the 
water  supply  because  of  the  ex¬ 
tensive  use  of  prepared  foods. 

In  Switzerland  some  years  ago 
the  recommended  daily  dosage 
for  infants  was  reduced  from  0.5 
mg  to  0.25  mg  because  of  mottled 
enamel  being  observed  on  erupt¬ 
ing  incisors.  Clinical  observa¬ 
tions  of  children  who  received 
the  lowered  dosage  have  not 
revealed  the  continued  occur¬ 
ance  of  mottled  enamel. 

TYPES  OF  FLUORIDE 
SUPPLEMENTS 

The  most  common  type  of 
frequent  and  low  level  fluoride 
source  is  the  fluoridated  water 


supply.  Everyone  in  the  com¬ 
munity  is  exposed  through  the 
drinking  water  and  many  other 
water  related  sources.  Reduc¬ 
tions  of  caries  incidence  of  50  to 
70  per  cent  are  obtained. 

Tablets  containing  fluoride  alone 
or  in  combination  with  vitamins 
are  an  alternate  daily  vehicle. 
Mouthwashes  which  are  swished 
and  swallowed  are  additional 
fluoride  products.  Concentrated 
liquids  containing  fluoride  for 
infants  are  available.  Dentifrices 
and  mouthwashes,  with  fluoride 
as  an  ingredient,  which  are  not 
swallowed,  are  also  used.  They 
provide  a  fluoride  source  for 
enamel  surfaces  and  plaque,  but 
since  they  are  not  ingested  they 
contribute  little  fluoride  to  the 
circulating  blood. 

Fluoride  Tablets 

Tablets  containing  sodium  flu¬ 
oride  (NaF)  are  commercially 
available  in  potencies  of  1 .0  mg, 
0.5  mg,  and  0.25  mg  fluoride. 
Studies  have  shown  that  sali¬ 
vary  fluoride  concentrations  ap¬ 
proaching  200  ppm  are  obtained 
intraorally  with  the  chewing  of 
1.0  mg  NaF  tablets. When 
these  tablets  are  ingested  on  a 
daily  basis,  children  in  fluoride 
deficient  communities  exhibit 
reductions  of  25  to  70  per  cent 
in  the  incidence  of  dental  car¬ 
ies.  Youngsters  starting  the 
use  of  chewable  fluoride  tablets 
at  early  preschool  ages,  pre¬ 
sumably  before  the  processes  of 
enamel  decay  have  had  an  op¬ 
portunity  to  extensively  affect 
enamel  surfaces,  appear  to  re¬ 
ceive  the  greater  reductions. 

The  incorporation  of  phos¬ 
phate  and  acid  producing  in¬ 
gredients  to  comprise  acidulated 
phosphate  fluoride  (APF)  has 


created  a  separate  group  of  tab¬ 
lets  containing  similar  fluoride 
amounts.  Most  tablets,  both  of 
the  NaF  and  APF  types,  avail¬ 
able  at  present  are  of  the  chew- 
able  type.  The  APF  concept  of 
increasing  fluoride  incorporation' 
into  enamel  appears  valid  for 
topical  solutions  and  gels  which 
are  held  directly  against  enamel 
surfaces.  When  mixed  with 
saliva,  as  with  rinses  and  chew- 
able  tablets,  the  additive  value 
of  the  acid  and  phosphate  has 
not  been  substantiated.  The  acid 
flavor  elicits  increased  salivary 
flow  which  reduces  the  intraoral 
fluoride  concentrations.^-'  In¬ 
creases  in  enamal  fluoride  levels 
observed  with  APF  products 
above  those  found  with  NaF 
vehicles  have  not  been  demon¬ 
strated.  Clinical  results  for  APF 
preparations  of  low  potency  and 
frequent  use  have  not  shown 
superiority  over  neutral  sodium 
fluoride  products.  Since  the  cost 
of  APF  preparations  is  higher, 
their  prescription  is  best  limited 
to  those  types  of  products  where 
neutral  sodium,  fluoride  substi¬ 
tutes  are  not  readily  available. 

Fluoride — Vitamin  Tablets 

For  convenience  fluoride  dos¬ 
ages  have  been  combined  with 
the  recommended  daily  dose  of 
multi-vitamins.  The  presently 
available  products  contain  0.5 
mg  and  1.0  mg  amounts  of  fluo¬ 
ride.  The  tablets  with  both  vita¬ 
mins  and  fluorides  have  been 
shown  to  have  effects  on  dental 
caries;  the  results  are  similar  to 
tablets  containing  fluoride  alone."’ 
The  combined  products  may  be 
taken  more  reliably  by  patients 
due  to  the  convenience  and  an 
increase  in  motivation.  How¬ 
ever,  the  dosages  of  all  ingredi- 
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ents  must  be  satisfactory.  As 
yet,  0.25  mg  fluoride  tablets 
which  contain  the  recommended 
daily  vitamin  dosage  are  not 
known  to  have  been  marketed. 
Dividing  a  0.5  mg  fluoride-vita¬ 
min  tablet  is  unsatisfactory  due 
to  the  reduction  in  vitamin 
dosage. 

Fluoride  Liquids 

Liquid  fluoride  preparations 
are  available  which  permit  drop¬ 
per  dispensing  of  controlled 
amounts  of  fluoride.  Usually 
0.1  mg  of  fluoride  per  drop  is 
dispensed.  They  may  be  fluoride 
solutions  alone  or  in  combina¬ 
tion  with  vitamins.  Either  are 
considered  equally  effective  for 
reducing  caries  incidence,  since 
vitamins  have  been  shown  to 
have  no  separate  effect  on  their 
own.'”’ 

Caution  should  be  exercised 
in  prescribing  vitamin-fluoride 
liquids  to  infants.  Only  through 
administration  of  fluoride  on 
alternating  days  with  prepara¬ 
tions  containing  vitamins  alone 
in  between  can  the  recommended 
vitamin  dosage  be  given  with 
0.5  mg  fluoride  containing  prep¬ 
arations.  The  direct  intraoral 
administration  of  these  fluoride 
solutions  is  advised  rather  than 
diluting  them  in  water,  juice,  or 
formula  so  the  topical  aspects 
can  be  maximal.  They  should  be 
placed  on  the  tongue  or  inside 
the  cheek  where  they  are  not 
directly  swallowed  or  aspirated. 

Mouthrinses 

The  use  of  fluoride  rinses  has 
been  shown  to  produce  reduc¬ 
tions  in  caries  incidence  of  16  to 
50  per 

The  benefits  are  similar  with  two 
types  of  administration  routines. 


Either  daily  use  of  0.05  per  cent 
sodium  fluoride  rinses  or  weekly 
use  of  0.2  per  cent  sodium  fluo¬ 
ride  have  been  found  successful. 
Both  neutral  sodium  fluoride  and 
APE  products  are  available.  The 
flavor  is  important  to  acceptance 
by  the  patient.  If  one  product  is 
considered  objectionable,  an  al¬ 
ternative  should  be  prescribed. 

For  systemic  benefits  a  fluo¬ 
ride  rinse  which  can  be  swallowed 
should  be  recommended.  After 
the  eruption  of  second  perma¬ 
nent  molars  a  fluoride  rinse  with 
surface  active  ingredients  to  give 
the  mouth  a  clean  and  fresh  sen¬ 
sation  can  be  substituted.  At  that 
age  and  beyond  the  two  different 
types  of  rinses  should  be  effec¬ 
tive  in  reducing  caries  incidence 
at  similar  levels. 

Dentifrices 

Unsupervised  use  of  a  fluo¬ 
ridated  dentifrice  in  fluoride 
deficient  communities  will  lead 
to  reductions  of  about  18  per 
cent  in  caries  incidence. 
Dentifrices  are  available  which 
contain  either  stannous  fluoride, 
sodium  fluoride  or  monofluoro- 
phosphate  additives.  The  fluoride 
concentration  is  usually  0.6  per 
cent.  “Crest®"  and  “Colgate 
MFP®"  dentifrices  have  been 
given  the  approval  of  the  Amer¬ 
ican  Dental  Association’”"  as 
products  of  proven  effectiveness 
in  reducing  the  incidence  of 
dental  caries.*  Other  fluoride 
containing  dentifrices  which  are 
available  have  not  been  clinically 
tested  and  shown  to  be  effective. 
Caution  is  therefore  advised  in 
making  recommendations. 

Additive  reductions  of  signifi- 

*  Editor's  Note:  Maclean's  has  received 
ADA  approval  also,  since  preparation  of  this 
article. 


cant  amounts  have  also  been 
observed  with  the  combined  use 
of  a  fluoridated  dentifrice  with  a 
topical  fluoride  program. The 
combination  of  a  fluoridated 
dentifrice  with  other  fluoride 
treatments  is  recommended  for 
more  complete  caries  control. 

RECOMMENDED  PROGRAMS 

Patients  with  a  personal  his¬ 
tory  of  active  caries  in  all  com¬ 
munities  at  almost  all  ages  will 
benefit  from  a  suitable  supple¬ 
mental  program  of  fluoride  treat¬ 
ment.  The  program  should 
optimally  be  initiated  in  con¬ 
junction  with  semiannual  topical 
fluoride  applications  of  a  high 
potency  fluoride  preparation. 

Fluoride  prescriptions  should 
be  based  on  age  and  the  fluoride 
level  of  the  community  water 
supply.  The  public  health  de¬ 
partments  of  most  communities 
can  be  contacted  for  water 
fluoride  content  information. 
Where  the  fluoride  concentra¬ 
tion  in  the  water  is  unknown 
samples  can  be  sent  to  almost 
any  dental  school  for  analysis. 
Plastic  containers  properly  la¬ 
beled  should  be  used  since 
fluoride  reacts  with  glass.  Mul¬ 
tiple  collections  on  different 
days  will  avoid  any  possible 
daily  variability.  When  the  age 
and  water  fluoride  content  are 
known  the  fluoride  dosage  can 
be  selected  from  the  dosage 
table  (Table  1). 

Figure  1  shows  the  relation¬ 
ship  of  the  recommended  dosage 
for  patients  in  a  fluoride  deficient 
area  (0-0.2  ppm)  to  age  and 
average  body  weight.  A  max¬ 
imum  of  0.05  mg  of  fluoride  per 
kilogram  is  advised. 

Specific  fluoride  products  may 
not  be  available  at  local  phar- 
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Table  1.  Supplemental  Fluoride  Dosage  Schedule. 


Age 

Water  Fluoride  Content 

0-0.3  ppm 

0.3-0.7  ppm 

0.7-ppm 

6  mos-2  yr 

0.25  mg 

0 

0 

2-4  yr 

0.50  mg 

0.25  mg 

0 

4-6  yr 

0.75  mg 

0.50  mg 

0.25  mg 

6-8  yr 

1.0  ng 

0.75  mg 

0.50  mg 

8  yr  and  over 

1.0  n.g 

1.0  mg 

1.0  mg* 

*  Dosage  increased  because  tooth  crown  formation  usually  complete  (except  for 
third  molars). 


macies.  Prescriptions  written  by 
generic  name  {e.g.,  sodium  fluo¬ 
ride)  could  be  helpful  to  some 
patients  in  promptly  procuring 
the  desired  type  of  fluoride  prep¬ 
aration. 

Large  amounts  of  fluoride  can 
be  accidentally  ingested  without 
harm.  Amounts  up  to  1.0  gm 
sodium  fluoride  for  all  but  the 
smallest  infants  and  2.5  to  5.0 
gm  for  adults  can  be  tolerated 
with  only  transient  acute  symp¬ 
toms.  However,  it  has  been 
considered  unwise'^  to  prescribe 
for  the  dispensing  at  any  one 
time  of  more  than  264  mg  sodium 
fluoride  (120  mg  fluoride). 

Infants 

The  initiation  of  fluoride  sup¬ 
plement  programs  for  children 


kg.  7JS  tzs  16.5  22J0  27.0  320  39.0 

Fig.  I.  Fluoride  dosage  and  age- 
body  weight  according  to  the  rec¬ 
ommended  daily  intake.  (Adopted  from 
Zyma,  Nyon.  Switzerland,  Fluoride 
uml  Zahnf>esundlieit ,  1973:  p.  49. 


in  fluoride  deficient  communities 
is  recommended  as  soon  after 
6  months  of  age  as  possible.  At 
6  months  of  age  administration 
of  a  suitable  fluoride-containing 
liquid  is  recommended.  Admin¬ 
istration  should  be  directly  by  an 
intraoral  drop  dispensing  method 
rather  than  diluting  the  daily 
dosage  in  water  or  fruit  juice. 
The  prescribed  number  of  drops 
to  provide  the  proper  dosage 
from  a  bottle  or  medicine  drop¬ 
per  should  be  placed  on  the 
tongue  or  in  the  inside  of  the 
cheek.  Fluoride  containing  vita¬ 
min  preparations  in  liquid  form 
with  the  appropriate  fluoride 
concentration  may  also  be  used. 
For  dosages  at  various  com¬ 
munity  water  fluoride  levels  and 
patient  ages,  see  Table  1. 

Preschool 

When  old  enough  to  accom¬ 
plish  their  use,  youngsters  can 
be  switched  from  infant  solutions 
to  chewable  fluoride  tablets  or  a 
fluoride  mouthrinse  which  is  to 
be  swallowed.  This  is  generally 
the  age  when  a  professional 
topical  fluoride  program  can  also 
be  initiated.  Daily  administra¬ 
tion  is  probably  most  effective. 
Weekly  fluoride  rinses  of  higher 
concentration  have  been  found 
to  have  similar  effectiveness  in 
older  school  age  children.-*’ 
The  tablet  or  rinse  dosage  em¬ 


ployed  should  be  related  to 
known  water  fluoride  concentra¬ 
tions  and  patient  ages.  Table  1 
shows  recommended  daily  fluo¬ 
ride  amounts.  Active  oral  irriga¬ 
tion  with  either  rinse  or  chewable 
tablet  preparations  after  brush¬ 
ing  and  flossing  the  teeth  is  the 
recommended  method  of  admin¬ 
istration.  This  is  best  accom¬ 
plished  just  before  bedtime. 
During  sleep  the  flow  of  saliva  is 
reduced  and  caries  activity  may 
be  increased.  In  all  cases,  rinsing 
with  non-fluoride  preparations 
should  be  avoided  for  at  least 
30  minutes  afterward. 

It  has  been  concluded  that  the 
use  of  high  frequency-low  po¬ 
tency  fluorides  is  most  effective 
in  lowering  caries  incidence 
when  administration  of  fluoride 
supplements  is  begun  at  or  before 
the  completion  of  eruption  of  the 
preliminary  dentition.^-’  Studies 
have  shown  reductions  of  50  to 
70  per  cent  under  these  condi¬ 
tions. Significantly  lower 
reductions  in  caries  incidence 
have  been  observed  when  ther¬ 
apy  is  initiated  at  school  age. 
Reductions  of  30  to  40  per  cent 
are  commonly  observed. 

The  difference  in  levels  of 
reduction  in  caries  incidence 
could  be  due  to  subclinical 
lesions  already  present  in  the 
older  patient  groups  when  fluo¬ 
ride  treatment  was  begun  or  in 
combination  with  markedly  re¬ 
duced  systemic  benefits  because 
a  number  of  permanent  teeth 
have  fully  formed  crowns  and 
may  even  be  erupted. 

Elementary  School 

The  use  of  fluoridated  denti¬ 
frices  combined  with  semiannual 
office  topical  fluoride  applica¬ 
tions  is  recommended  for  all  pa- 
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Table  2.  Sample  Prescriptions  for  Therapeutic  Fluorides. 


Daily  Dietary  Supplement  of  Fluoride  (Liquid) 

Rx  Sodium  fluoride  0.26  gm  in  distilled  water  to  make  60  ml 
Disp.  In  a  plastic  dropper  bottle  that  delivers  20  drops  per  each  ml 
Sig.  PlaceJ.drops  on  tongue  or  inside  cheek  daily 

*  10  drops  delivers  2.2  mg  sodium  fluoride  (1.0  mg  F) 

Fluoride  Tablets:  Combined  Systemic  and  Topical  Use 
Rx  Sodium  fluoride  chewable  tablets,  2.2  mg  NaF  (1.0  mg  F) 

Disp.  120  tablets 

Sig.  One  tablet,  chewed  and  swished  daily  after  brushing  and  flossing  at  bedtime. 

Fluoride  Mouthrinse 
Rx  Sodium  fluoride  0.05%  liquid 
Disp.  400  ml 

Sig.  Rinse  mouth  with  one  teaspoonful  (5  ml)  for  one  minute  daily  after  brushing 
and  flossing,  then  swallow/do  not  swallow.* 

*  depending  on  systemic  fluoride  intake. 


tients  of  this  age.  Where  the  pre¬ 
ventive  motivation  is  high  or  the 
patient  displays  active  dental 
caries  additional  supplemental 
fluorides  are  advised.  This  age 
group  can  take  advantage  of  sup¬ 
plemental  fluorides  with  minimal 
risk  of  fluorosis  because  the 
crowns  of  the  anterior  teeth  are 
usually  already  fully  formed.  In 
optimally  fluoridated  communi¬ 
ties  supplements  are  recom¬ 
mended  for  selected  patients. 

Weekly  rinses  with  a  0.2  per 
cent  sodium  fluoride  containing 
preparation  have  been  found  to 
be  similar  in  effect  to  daily 
rinses  with  0.5  per  cent  sodium 
fluoride  solutions.  Both  have 
yielded  significant  reductions  in 
caries  incidence  with  school 
aged  children  of  25  to  40  per 
cent.'*'"’"  Chewable  tablets  of  1 .0 
mg  sodium  fluoride  used  daily 
are  similarly  effective."’*’^'  Cus¬ 
tom  made  mouthguards  used 
with  0.6  per  cent  APF  gels  offer 
an  additional  alternative, and 
are  recommended  in  cases  where 
caries  is  extremely  active,  as 
discussed  by  Loesche  and  Wei 
and  Wefel  in  their  accompanying 
papers  in  this  symposium. 

Teen-Age  and  Adults 

Continued  use  of  fluoride 
supplements  for  all  patients  with 
active  caries  is  recommended  to 
aid  in  controlling  the  disease. 
Chewable  tablets  of  1.0  mg  so¬ 
dium  fluoride  are  convenient  for 
daily  use.  Mouthrinses  formu¬ 
lated  for  a  topical  fluoride  benefit 
and  fresh  oral  sensation  are  also 
useful.  Preparations  containing 
0.05  per  cent  sodium  fluoride  in 
a  combination  with  surface  ac¬ 
tive  ingredients  and  pleasant 
flavors  can  be  used  as  many 
times  daily  as  desired.  Expec¬ 


toration  is  necessary  as  with 
most  oral  rinses  for  adults  due  to 
the  surface  active  components 
which  could  disturb  the  gas¬ 
trointestinal  tract. 

SPECIAL  CONDITIONS 

Xerostomia,  especially  fol¬ 
lowing  extensive  radiation  ther¬ 
apy,  and  exposed  cementum  are 
adult  conditions  which  con¬ 
tribute  to  an  increased  incidence 
of  dental  caries.  When  exten¬ 
sive  caries  occur  in  adults  an 
intensive  topical  fluoride  treat¬ 
ment  is  advised.  The  use  of  0.6 
per  cent  fluoride  gels  in  custom 
fitted  trays  for  at  least  4  minutes 
daily  has  been  found  to  control 
the  caries  process. This 
treatment  has  been  effective 
enough  to  raise  questions  about 
the  routine  extraction  of  teeth 
in  the  radiation  field. 

The  use  of  a  higher  potency 
fluoride  and  high  frequency  ap¬ 
proach  to  application  has  been 
found  maximally  effective.  Kits 
containing  the  gel  and  a  tray 
which  can  be  formed  to  fit  an 
individual  are  available. 

|UMMARY 

Fluoride  supplements  pre¬ 
scribed  as  recommended  have 


been  shown  to  be  an  effective 
and  safe  measure  in  the  control 
of  dental  caries.  Table  2  illus¬ 
trates  several  sample  prescrip¬ 
tions.  Knowledge  of  the  water 
supply  ingested  regularly  as  well 
as  the  age  of  the  patient  is  neces¬ 
sary  to  properly  prescribe  fluo¬ 
ride  supplements. 

The  vehicle  selected  to  pro¬ 
vide  the  recommended  dosage 
at  the  desired  frequency  is  best 
chosen  in  consultation  with  the 
parents  or  guardian.  Age  is  a 
special  factor  when  children  are 
too  young  to  manage  chewable 
tablets  or  rinses  or  after  the 
crowns  of  the  teeth  are  fully 
formed.  Changing  from  one  form 
of  fluoride  supplement  to  another 
may  increase  patient  motiva¬ 
tion.  Therefore  a  program  which 
varies  as  the  patient  reaches 
different  ages  is  encouraged. 

Mottled  enamel  is  being  seen 
in  patients  who  have  received 
0.5  mg  of  fluoride  since  birth. 
Initiation  of  fluoride  supplements 
is  recommended  at  6  months  of 
age  in  fluoride  deficient  com¬ 
munities.  For  patients  in  sub- 
optimally  fluoridated  communities 
(0.3-0. 7  ppm)  reference  to  the 
dosages  suggested  in  Table  1  is 
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advised.  The  topical  benefits  of 
fluoride  supplements  are  appre¬ 
ciable,  and  there  are  additive 
benefits  for  those  with  high  car¬ 
ies  experience  in  fluoridated 
communities.  Expectoration  of 
fluoride  supplements  after  thor¬ 
ough  oral  irrigation  for  patients 
in  fluoridated  areas  who  are 
still  forming  crowns  of  teeth 
is  a  satisfactory  method  of  ad¬ 
ministration.  Ingestion  of  1.0  mg 
fluoride  doses  is  believed  to  be 
safe  and  suitable  for  older 
patients  in  fluoridated  areas  with 
caries  problems. 
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The  Swine  Flu  Program 

Some  Thoughts  for  Preventive  Dentistry 

H.  Barry  Waldman,  D.D.S.,  Ph.D.,  M.P.H.* 


After  much  procrastination  and  some 
occasional  “proper  public  health 
thoughts” — not  to  mention  some  prod¬ 
ding  from  my  wife- 1  received  my 
swine  flu  vaccination  last  month.  Swept 
up  in  the  national  program  by  a  bliz¬ 
zard  of  advertisement,  millions  of  men 
and  women  were  coaxed  to  roll  up  their 
sleeves  and  await  the  inevitable  “ouch" 
in  the  belief  that  they  would  be  saved 
from  the  annoyance  that  they  had 
experienced  in  the  periodic  and  rela¬ 
tively  mild  flu  epidemics  of  the  past 
decade  or  two.  Some  even  believed 
that  they  would  be  spared  the  dreaded 
horrors  of  the  post  World  War  I  in¬ 
fluenza  pandemic. 

By  the  end  of  December  1976,  be¬ 
tween  the  rumors  of  related  deaths 
and  paralysis  of  those  who  had  re¬ 
ceived  shots,  or  who  were  in  contact 
with  those  who  had  been  immunized, 
the  public  program  was  ended.  Little 
possibility  exists  that  the  program  will 
be  reinstituted,  whether  the  supposed 
relation  to  the  mass  swine  flu  immuni¬ 
zations  is  disproved  or  not. 

Whether  an  epidemic  has  been  pre¬ 
vented,  or  might  never  have  occuned 
had  millions  of  dollars  and  untold  hours 
of  work  by  tens  of  thousands  of 
volunteers  and  paid  workers  not  been 
expended,  may  never  be  known.  In 
either  event,  irrevocable  damage  has 
been  done  to  the  cause  of  preven¬ 
tive  health  care.  The  public  seems  to 
take  for  granted  their  current  state  >f 
health  as  a  result  of  the  gradual 
passage  of  many  of  the  communicaHi- 
diseases  of  past  centuries.  Polio, 
diptheria,  small  pox,  and  other  im¬ 
munization  levels  in  the  population 
have  fallen  dangerously  low.  The  swine 
flu  episode  can  not  but  reinforce  this 
indifference! 


*  Professor,  Assistant  Dean  and  Chair¬ 
man,  Department  of  Dental  Health,  Schooi 
of  Dental  Medicine,  State  University  of  New 
York  at  Stony  Brook,  Stony  Brook,  New 
York  11794. 
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We  seem  to  have  a  penchant  to 
blunt  the  hard  won  advances  in  health 
care  services  by  a  seemingly  endless 
array  of  events.  Whether  it  was  the 
Senator  Eagleton  event  during  the  1972 
national  election  and  its  reverberations 
on  mental  health  programs,  the  excess 
radiation  scares  in  mammography 
screenings,  the  politicalization  of  pro¬ 
grams  to  institute  fluoridation  of  com¬ 
munity  water  supplies,  or  diethyl- 
stilbestrol  usage  to  prevent  miscar¬ 
riages  which  ironically  may  produce 
cancer  in  these  same  children,  we 
seem  to  go  out  of  our  way  to  con¬ 
vince  the  public  that  the  scientific 
community  and  the  health  care  prac¬ 
titioners  are  suspect,  if  not  down 
right  dangerous.  If  that  weren't  enough, 
Ivan  Illich's  best  seller,  “Medical 
Nemesis,”  adds  fuel  to  the  fire  with 
the  thought  that  medical  practice  has 
passed  from  the  era  of  bleeding,  purg¬ 
ing  and  enemas  to  the  modern  period 
of  “iatrogenesis”  or  doctor-caused  dis¬ 
eases.  Is  it  any  wonder  that  in  this 
environment  the  dental  profession’s 
programs  for  prevention  are  experienc¬ 
ing  limited  successes? 

It  seems  almost  ludicrous  to  dis¬ 
cuss  preventive  dentistry  at  a  time  of 
major  concern  over  the  immunization 
levels  for  life  threatening  communi¬ 
cable  diseases.  Yet,  as  dentists,  it  is 
essential  for  us  to  take  part  in  general 
health  preventive  programs,  while 
monitoring  their  relation  to  our  par¬ 
ticular  areas  of  expertise.  How  suc¬ 
cessful  can  we  expect  to  be  in  dental 
programs  when  the  general  public  is 
indifferent  to  the  general  cloud  of  ciga¬ 
rette  smoke  that  envelopes  their  lives, 
or  is  unable  to  buckle  up  in  auto¬ 
mobiles  because  they  may  crease  their 
clothing,  limit  movement,  or  whatever 
other  excuse  is  used. 

It  is  not  uncommon  to  read  about 
the  difficulties  of  establishing  programs 
for  preventive  dentistry  in  an  environ¬ 
ment  where  patients  generally  are  not 
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attuned  to  delayed  forms  of  negative 
gratification;  e.^.,  if  you  don't  smoke, 
you  may  not  get  lung  cancer  in  30 
years.  This  usual  orientation  is  con¬ 
cerned  with  the  general  health  attitudes 
and  how  they  affect  dentistry.  My  con¬ 
cern  is  the  effect  that  preventive  den¬ 
tistry,  or  lack  of  results  of  such  pro¬ 
grams,  may  have  on  general  health 
preventive  programs.  In  other  words, 
is  the  dental  profession,  with  its  much 
publicized  programs  in  preventive  care, 
destined  to  reinforce  the  public's  re¬ 
calcitrance  to  general  health  preventive 
measures? 

Consider  for  a  moment  how  many 
dental  patients  do  not  follow  the  pre¬ 
scribed  dietary  regimen,  dental  floss 
acrobatics,  tooth  brush  contortions, 
and  the  other  sacred  formulas  of  pre¬ 
ventive  care.  No  doubt  the  practi¬ 
tioner’s  first  response  is  that  the  fault 
lies  with  the  patients,  since  they  had 
been  involved  in  repeated  educational 
sessions  offered  by  dental  hygienists 
and  assistants  in  specially  designed 
preventive  dentistry  programs. 

Whether  it  is  the  patient’s  lack  of 
determination  or  some  fault  in  the 
dental  office  procedures,  the  results 
are  the  same — more  decay,  higher 
plaque  scores,  deepened  gingival  pock¬ 
ets,  and  increased  dental  bills.  That’s 
right,  preventive  care  doesn’t  work;  at 
least  from  the  patient’s  point  of  view. 
Yes,  we  know  they  haven’t  carried 
out  the  prescribed  home  care  routine, 
despite  the  many  hours  of  effort  spent 
in  preventive  dentistry  programming. 
But  while  the  dentist  and  his  staff 
are  aware  that,  for  the  most  part,  the 
patient  is  probably  at  fault,  from  the 
patient’s  perspective,  he  at  least  has 
attempted  to  improve  and  expects 
significant  return  on  his  investment  of 
time  and  money. 

In  an  analogous  situation,  every 
dentist  has  had  experience  with  an 
angered  parent  who  rebels  when  in¬ 
formed  that  their  child  has  several 
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more  cavities;  despite  the  fact  that  a 
topical  fluoride  treatment  had  been 
carried  out  6  months  before  the  cur¬ 
rent  check-up.  All  of  the  dentist's 
pronouncements  about  the  “average 
reduction  of  decay  for  a  general  popu¬ 
lation”  are  meaningless.  Their  child 
has  more  cavities  which  should  have 
been  prevented  with  their  last  flnancial 
investment  for  dental  care. 

As  dentists,  our  work  is  particularly 
vulnerable  to  the  breakdown  of  pre¬ 
ventive  care,  because  we  rely  so 
heavily  upon  daily  home  care  by  pa¬ 
tients.  Whereas  our  medical  colleagues 
can  impart  permanent  immunity  from 
certain  diseases  with  a  single  injec¬ 
tion  or  swallow  of  medication,  the 
efforts  at  preventive  dentistry  are  life¬ 
long  and  are  all  too  often  beyond 
the  control  of  the  practitioner.  Yes, 
there  are  all  too  many  general  health 
problems  which  are  beyond  the  ca¬ 
pabilities  of  the  physician,  but  as  den¬ 
tists,  the  permanency  of  virtually  our 
entire  service  rests  upon  the  whims  of 
our  patients — many  of  whom  are  chil¬ 
dren. 

There  have  been  some  reports  on 
advances  in  experimental  programs  to 
prevent  dental  disease  by  various  forms 
of  inoculation.  However,  for  the  pres¬ 
ent,  with  the  exception  of  community 
water  fluoridation  programs  and  to 
some  extent  sealants,  preventive  den¬ 
tistry  relies  for  the  most  part  on  the 
patient's  continual  interest  and  par¬ 
ticipation. 

True,  some  practitioners  have  been 
particularly  successful  in  motivating 
their  patients.  But  many  more  have 
been  unable  to  demonstrate  long-term 
patient  adherence  to  a  preventive  den¬ 
tal  disease  regimen.  If  we  are  aware 


of  this  fact  and  yet  persist  in  our 
education  sessions  on  prevention,  as 
though  they  are  some  new  found 
panacea  for  all  the  woes  of  dental 
disease,  are  we  not  contributing  to  the 
general  disillusionment  with  preventive 
care?  This  is  not  to  say  that  we 
should  disregard  our  efforts  to  modify 
patients'  habits  and  return  to  our  pro¬ 
fession's  traditional  role  of  reparative 
health  practitioners.  On  the  contrary, 
our  efforts  to  transform  our  profes¬ 
sion  to  one  with  a  preventive  orien¬ 
tation  is  to  be  commended  and  sup¬ 
ported.  We  must,  however,  temper  our 
new  found  zeal  for  prevention  with  the 
reality  of  patient  non-  or  semi-com¬ 
pliance. 

It  seems  almost  a  paradox  to  argue 
that  by  advocating  prevention  to  our 
individual  patients  we  somehow  may 
be  the  cause  for  increased  resistance 
to  programs  for  prevention.  But  we  are 
in  a  particularly  vulnerable  position 
because  of  our  complete  reliance  on 
patient  cooperation.  No  matter  how 
effective  are  our  technical  feats,  they 
reside  on  the  quicksand  of  patient 
indifference,  motivations,  and  a  whole 
host  of  imponderable  psychological 
characteristics.  In  addition,  there  are 
the  tens  of  millions  in  our  country 
who,  because  of  economic,  social,  psy¬ 
chologic,  and  a  whole  host  of  other 
reasons,  do  not  receive  on-going  den¬ 
tal  health  services  and,  therefore,  are 
unreached  by  our  much  publicized 
individualized  preventive  programs. 

Given  such  a  dilemma,  the  swine 
flu  program  may  provide  at  least  some 
valuable  lessons  for  our  profession's 
future  efforts.  For  example:  1)  don't 
promise  results  which  can't  be  proven 
or  delivered;  2)  don't  guarantee  that 
there  is  some  sure-fire  approach  to 


provide  care  for  everyone',  3)  most 
people  probably  will  not  respond  to 
preventive  measures  even  if  there  are 
no  economic  costs  involved;  4)  always 
consider  the  long-term  consequences  of 
the  failure  of  a  program  before  it  is 
instituted  (remember  Murphy's  Law,  if 
something  can  go  wrong,  it  will!); 
5)  preventive  programs  which  require 
patient-initiated  actions  are  subject  to 
a  high  rate  of  failure. 

One  hardly  can  expect  the  president 
to  step  before  the  television  cameras, 
as  he  did  in  the  swine  flu  episode, 
and  announce  a  m.ass  prevention  pro¬ 
gram  in  the  name  of  dental  disease. 
Such  programs  long  will  remain  within 
the  domain  of  the  individual  private 
practitioner  and  public  health  centers. 
The  champions  of  the  swine  flu  pro¬ 
gram  adamantly  proclaimed  that  each 
and  every  American  would  receive  the 
necessary  vaccine,  and  therein  sacri¬ 
ficed  the  cause  of  preventive  medicine 
to  some  political  end.  With  modera¬ 
tion,  the  outcome  of  our  efforts  to 
prevent  dental  disease  can  be  more 
successful.  However,  we  first  must 
acknowledge  the  all  too  often  reality 
of  patient  indifference  and  fatalism  in 
relation  to  dental  disease;  and  thereby 
advance  beyond  the  utopian  attitude 
that  dental  disease  can  be  conquered 
“if  only  the  patient  would  cooperate.” 

We  may  have  been  sold  by  our  own 
programming  efforts  and  have  lost  sight 
of  the  need  to  move  beyond  patient- 
initiated  prevention  programs.  If  we  do 
not  tone  down  our  virtual  religious 
ardour  of  these  efforts,  the  dental 
profession  is  in  the  similar  position 
as  the  swine  flu  program  zealots.  We 
will  be  destined  to  reinforce  the  pub¬ 
lic's  disenchantment  with  general 
health  preventive  programs. 
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Or:  Mastercharge  # 

BankAmericard  # 

Name 


Sa\e*1022 

On  the  revolutionary  new 
Porta-Pro*  Tooth  Pdisher 

(Offer  Expires  December  31, 1977) 


To  Order:  Use  coupon  below,  including 
name  of  your  dental  supply  house.  Regular 
price  is  $39.95.  Specially  priced  at  $29.95, 
through  the  holidays. 


t 


PyK»*pqy 


Gets  between  teeth  and  into  the  sulcus  to  remove 
plaque  between  office  visits.  The  best  way  to  re¬ 
move  plaque  and  calculus  is  with  the  instruments 
in  your  office.  But  one  of  the  best  ways  to  help 
keep  new  plaque  from  depositing  between  oental 
office  prophylaxis  is  to  recommend  the  profes¬ 
sional  home  plaque-control  lnstrument...Softex. 
Softex— designed^o  make  daily  plaque  removal 
easy  and  effective: 

Small,  narrow  head— narrower  than  compar¬ 
able  brushes  /  permits  easier  maneuverability  to 
clean  hard-to-reach  tooth  surfaces  where  most 
plaque  often  accumulates 

Smooth,  rounded  head  contours— free 
of  sharp  corners  /  minimize  the  possibility  of 
mucosal  trauma 

.007''  double-rounded,  end-polished 
flexible  bristles— safely  and  effectively  remove 
plaque  from  the  gingival  sulcus,  the  critical  area 
where  thicker  bristles  can't  reach 


Sofle\ 


Py«co»Tip®— available  on  Softex  3  /  when 
used  as  you  direct,  helps  remove  interproximal 
plaque  and  massages,  recontours  and  keratinizes 
the  interdental  papillae 


the  go-between  brush 
for  in  between  visits 


For  more  information  circle  11  on  card. 


Choose  the  Softex  that  fits  your  patient's  needs 

SOFTEX  3  SOFTEX  4  SOFTEX  JUNIOR 

3  staggered  rows  4  rows  3  staggered  rows 

2400  bristles  3200  bristles  1200  bristles 

Professional  Division  •  Block  Drug  Company,  Inc. 
Jersey  City,  New  Jersey  07302 

Quality  Products  for  Dental  Health  4.PYC7: 
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